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SOUNDING BOARD 


FOR OUR READERS 


Wet Bullets Wield Wallop 


In the August 4 issue of Desicn News I noticed 
“Wet Bullets Wield Wallop” in Plans and Cross 
Sections. The 1,000,000-sec bursts of light could 
have been emitted when the shock from impact 
reflects back through the collapsing drop of 
water, raising the electrons in the hydrogen and 
oxygen molecules to an excited state. When the 
electrons returned to their normal level, light 
of the hydrogen and oxygen spectra would be 
given off. Balmer’s formula expresses the emis- 
sion frequency of the eiements: v = RZ2 (1/2 
— 1/k), where R Rydberg constant; v = 
wavelength; Z = atomic number, and k = in 
teger greater than 2. 
P. A. ARMSTRONG 
1249 Stratford Rd 
Deerfield, Ill. 


Memo fo All Engineers 


I am sure that most readers will echo the point 
you made in your “Memo Addressed to All 
Engineers” (Desicn News, July 21) on the neces- 
sity for producing good technical literature. . . . 
The typical engineer does not make the best 
technical writer, despite the valuable assets he 
possesses in training and practice at his craft. ... 
To be successful in the technical writing field, a 
man must possess, among other things: 
1. A sound basic knowledge of the branch of 
engineering in which he works (e.g., hydraulic, 
electronic, electromechanical, etc.). 
2. First-class knowledge of the language in which 
he writes. Possession of a degree does not auto- 
matically confer this. 
3. A flair for detection. It is surprising how often 
a technical writer has to emulate Sherlock 
Holmes in digging out vital facts from a welter 
of unimportant things. 
4. The patience of Job. 
5. Extreme versatility and adaptability. 
6. The ability to assimilate an enormous amount 
of theory and technical explanation, then to sort 
and sift it until he is left with the bare bones. . . 
7. A sixth sense which tells him when an engi- 
neer knows what he is talking about and when 
. A writer who has this sense can 
obviate a disastrous faux pas by checking and 
rechecking his information until he himself is 
convinced. One who lacks it will eventually meet 


he does not. . 


his Nemesis, although not perhaps before in 
correct and misleading information has been 
published. 

[he competent technical writer is not a man 
who has failed, nor is he a rival to the engi 
neer. He, too, is a dedicated man, who has a 
vital place to fill in the field of industry and 
scientific progress. 

FRANK BRYANT 
Rockford, Ill 


DESIGN NEWS—SEPTEMBER 15, 


Decline and Fall 


On the eve of our nation’s 185th birthday | 
cannot refrain from writing you to commend you 
on your very fine editorial in the June 19 issue 
Certainly you have gone to the root of much of 
our nation’s trouble. I agree with you 100 per 
cent and I hope other publications will follow 
your lead. It is really later than we think and 
we Americans, if we hope to remain a great na 
tion, must correct our morals. 

Your editorial is so well-written and so ap- 
propriate to the times that I am requesting 
permission to send copies of it to various news 
papers and to “Life Lines”—a nationwide organ- 
ization devoted to the preservation of our Ameri 
can way of life. I hope you will see fit to grant 
such permission. Meanwhile, keep up the good 
work and we enjoy your publication very much 

Rosert M. Goocn 
Lewisburg, Tenn 


* Permission granted. 


So Johnny Can’t Write... 


I was extremely interested in your editorial 
discussion entitled “So Johnny Can't Write .. .” 
in the July issue of Desicn News. The primary 
reason for my interest is that during my college 
days, I was fortunate to have an English pro- 
fessor with a strong belief that engineers were 
bums. This professor (incidentally, she was a 
Ph.D.) apparently came to this conclusion be 
cause none of the engineers she knew could as 
semble a good speech or a well-written paper— 
even as a group. My I1 years of experience in 
the engineering field has been saturated with a 
strong desire to prove that she was wrong. 

I have included a copy of your editorial with 
some notes I made as I read it. I do this sort of 
thing from time to time just to emphasize to 
myself how difficult it is to write clearly and 
correctly at the same time. As an editor, you can 
probably do the same thing to this letter. We 
do agree, however, that science and engineering 
have one major common problem—communica- 
tions. I sincerely hope that people like you will 
continue to hammer at the importance of solv- 
ing this problem. Otherwise we may find our- 
selves hopelessly lost in a tangle of misstated 
and misunderstood information. 

W. J. Lux 

Supervising Engineer 
Basic Engines, Res 
Caterpillar Tractor Co 
Peoria, Ill 
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War in Materials 


In Gilbert and Sullivan’s “Mikado” there is a song that mentions 
something about letting the punishment fit the crime. This sounds 
like a wise bit of basic justice and represents a thought with which 
| have no quarrel. 

We have all seen many poor applications of materials. This 
has been the subject of a number of editorials on these pages. 
Entire industries have received black eyes from which they never 
recovered because of this simple but often overlooked factor. 
The crime: Wrong choice of material. The punishment: Temporary 
and sometimes permanent oblivion for a product. Surely this is 
poetic justice. 

The trouble with this kind of thinking is that sometimes not only 
the product is harmed, but also an entire industry. It is unfortu- 
nately true that the field of plastics, for instance, still has not 
recovered from the effects on the public of poor engineering and 
wrongful plastics applications during the early days of the 
industry. 

Judging from the number of advertisements appearing in the 
trade press of late, a war is brewing between the suppliers of 
three basic materials. These are steel, aluminum and plastics. 
While | firmly believe in competition as a cause of progress, 
1! am equally certain that war never gains anything for those 
concerned. By definition war is a waste. 

Chances are we will see many new products using the wrong 
materials. Designers may be told to use materials because of 
price alone. Or they may be told they should use a material mostly 
because of its appearance. 

It is up to the engineer to resist this kind of thinking. It is up 
to the engineer to investigate all the factors involved in choosing 
the right material for an application. More, it is up to him to sell 
the entire concept to management even if it means rejecting a 
“pretty” or “low-cost” material. 

It is with this in mind that we have “engineered” the next issue 
of DESIGN: NEWS with particular emphasis on materials. We 
hope the special emphasis in the September 29 issue will help 
shed some light on the need for better engineering with materials. 
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Variable Speed Pulleys 


@ Stock delivery from the most complete line on the 
market—all sizes and types from \% to 25 hp., 
ratios up to 4 to 1 (7 to 1 Hi-Lo). 


Quickly and easily installed. 


Curved pulley faces maintain full belt contact at all 
speeds and pitch diameters to assure full 
transmission of rated power and longer belt life. 


Constant belt alignment is maintained by two 
precision calibrated springs which 

instantly adjust pulley halves to pitch 
diameter changes. This prevents side pull 

and reduces belt wear. 


@ Every pulley is dynamically balanced to 
.02 oz.-in. to assure quiet and trouble-free 
operation. 


@ Positive lubrication is provided by Alemite 
fittings on integral hp. sizes and 
Oilite bronze bushings on fractional sizes. 


@ Lovejoy Pulleys outlast equipment life. 


Ask for recommendations on your 
application. Request Catalog B-61 and prices. 


Lovejoy specializes in a full line of easily installed, 
maintenance-free power transmission equipment: 
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FLEXIBLE COUPLINGS— 
any size or type, includ- 
ing specials, .003 to over 
8500 hp. Request Cata- 
log A-61. 


Motor Bases 


Shaft Mounted Gear Reducers 


UNIVERSAL JOINTS—for 
all industrial applications 
up to 1750 rpm., .35 to 
over 450 hp. Request 
Catalog D-61. 


VARIABLE SPEED BELTS 
—complete line of types 
and sizes for all applica- 
tions. Request Catalog 
C-61, 


Take-Up Frames 


Variable Speed Transmissions 


Write on your company letterhead for literature and prices. If you have a 
specific requirement or problem ask for recommendations. No obligation. 


Ko)’s Hie) M70) 41:16 mele Jal, icmaen 


4812 WEST LAKE STREET 


CHICAGO 44, ILLINOIS 


Telephone EStebrook 9-3010 * Teletype TWX-CG-85 














; — oe 
Thermocouples and Their Applications So 
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Paul R. Taylor, Associate Editor 


Thermocouples are made of two dissimilar metals Sheath Materials: Platinum; Materials listed are limited in elevated temper- 


ature atmosphere to which they may be subjected. 
The thermoelectric electromotive force generated Molybdenum; All materials may be used in inert or vacuum con- 


in a thermocouple circuit is measured to give the Molybdenum with CR coating for ditions. 


which, when heated, generate a small d-c voltage. Tantalum; 


temperature of the other junction, making a con- oxidation resistance. 


Since thermocouples can be made small and with 
venient and simple thermometer. Terminations: Quick-disconnect; 


very short time constants, there is to serious prob- 
Ceramic; lem with interchangeability among thermocouples 
of the same type. With suitable care, thermocouples 
of platinum versus platinum-rhodium are capable 
of high accuracy and are the preferred device for 
precision temperature measurements between 650 


Basic Thermocouple Materials Industrial; 


All thermocouples are comprised of four basic Matching lead wires; 
components: sheaths, insulators, thermo-elements Copper lead wire, with secondary 
and connectors or terminations. thermo-element for compensation. 
Thermo-elements: Platinum, pure and alloyed with 

rhodium; 





Iridium, pure and alloyed with Fig. ] 
rhodium; 
Tungsten, pure and alloyed with SHEATH INSULATION® | THERMO—EL EMENT * ATMOSPHERE 4 MAX TEMP DEG F 
rhenium; 
Rhenium. Platinum 
Insulator: Alumina (A1,0,); 
Magnesia (MgO); 
Beryllia (BeO). Molybdenum with 3050 
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Insulation Symbols: Mor G — MgO — Magnesia (crushable or vitrified) 
A or V — Alp03 — Alumina (crushable or vitrified) Bor E ~ BeO — Beryllia (crushable or vitrified) 








Exposed 


Thermo -Element Symbols: V — Iridium — 60 pet rhodium/iridium R — Platinum — 13 pet rhodium/platinum 
SMALLEST INSULATED electrically fused wire thermo- S = Platinum — 10 pet rhodium/platinum Z — Tungsten—rhenium AA — Tungsten — 26 pct rhenium 
couples are the result of extreme miniaturization of standard 
components, decreasing response time and increasing accuracy Atmosphere Symbols: O — Oxidizing (more than 0.5 pct free oxygen) V — Vacuum (less than 10—4inches Hga) 
that can be obtained with commercially available thermo- I — Inert (helium, argon, neon, etc) R — Reducing (less thon 0.5 pct O09) 

couple materials. Insulators have a voltage breakdown 
through 0.0005-inch wall of over 10,000v and electrical re- Intermittent in oxidizing atmosphere 
sistivity is better than 7 x 107 ohm-centimeters at 1000C. 
Baldwin-Lima-Hamilton, Waltham, Mass. 
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and 1063C. 
be used as high as the melting point of platinum 
(1773.5C). 


Carefully installed thermocouples can 


Thermocouple Effects and Laws 


The basis of the thermocouple principle is the 


Seebeck effect discovered by Thomas Johann See- 
beck in 1822 (the production of electromotive force 
as a result of a circuit containing two junctions 
between the materials at different temperatures). 

If a simple loop circuit is formed of two different 
materials and one junction is at a higher temper- 
ature than the other, then an EMF (voltage) is 
produced in the circuit. The magnitude and direc- 
tion of the EMF depends upon the materials and 
the temperature of the junctions. If one of the 
junctions remains at a fixed reference temperature, 
the EMF generated will be related to the temper- 
ature of the other junction and may be used as a 
measure of the temperature of the other junction. 

\n additional law which is important for the 
understanding of thermocouple circuitry is the law 
of intermediate metals. 

This law states that the insertion of an additional 
metal into a thermocouple circuit does not change 
the effective EMF, 
by this metal are at the same temperature. 


provided the junctions formed 
This phenomenon makes it possible to insert 
galvanometers, millivoltmeters, potentiometers and 
other measuring instruments into thermocouple 
circuits with affecting the circuit being measured. 
This law also makes it possible to use one material 
as a reference for all materials. 


Thermo-Elements 


The thermo-element combinations noted in Fig. | 
are receiving considerable attention in the search 
for materials for high-temperature measurement. 
Notable in this is tungsten-rhenium, but its usage is 
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restricted to reducing, inert or vacuum atmos- 
pheres. Platinum-rhodium/platinum can be used 
continuously in oxidizing atmospheres to temper- 
atures slightly greater than 3000F. Above this tem- 


perature. iridium-rhodium /iridium is recommended. 


Insulators 


The function of the insulator is to provide elec- 
trical resistance between the wires and the sheath 
and between the wires themselves. However, the 
insulator should be a good thermal conductor. 

Ihe three insulators recommended are chosen for 
their respective dielectric and thermal conductivity 
characteristics. Vitrified alumina is a good insulator 
up to temperatures of approximately 3000F. Above 
this temperature, its dielectric characteristics are 
too low to be considered for use in thermocouples. 

Magnesia is a better insulator than alumina at 
the higher 
thermal conductivity, permitting its usage to tem- 


temperatures, and possesses a higher 


peratures of 3600F. Beryllia exhibits approximately 
the same electrical properties as magnesia and has 
an extremely high coefficient of thermal conduc- 
tivity. Beryllia is recommended for usage not ex- 
ceeding 4000F, as above that temperature toxic 
gases are generated. 


Sheaths and 
Oxidation-Resistant Coating 


All the sheath materials are generally known, 
with perhaps the exception of molybdenum with 
CR coating. This coating is required on molybde- 
num when used in an oxidizing atmosphere, as 
molybdenum oxidizes extremely fast at elevated 


(Continued on next pave) 
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here’s a pilot you can trust! 


In hundreds of thousands of heavy-duty industrial air valve applications, 
Valvair pilots have proved their ability to provide trouble-free performance 
and multi-million cycle dependability. They offer maximum simplicity, with 
but two moving parts... flow-through cooling, with air passing through the 
center of the pilot for heat dissipation during rapid cycling. . . low current 
draw to prevent overheating, even when continuously energized for hours, 
days or weeks! And, Valvair pilot coils are potted in resin for moisture- 
resistance... are guaranteed against burn-out for the life of the valve. 


What’s more, Valvair’s pilot is truly universal... interchangeable for use 
on any Speed King” valve. There's no need to stock a confusing quantity 
of different pilot assemblies or a myriad of parts. So, stockroom and in- 
service maintenance problems are minimized. 


Pilot performance is vital to the dependable operation of the machinery 
you design, build or use. Your nearby Bellows-Valvair Field Engineer can 
show you why Valvair’s pilot is the one you can trust. 


Bellows- 


For more information, write for Bulletin FL-61. 
Address Bellows-Valvair, Akron 9, Ohio, Dept. 


DN-961. 


AKRON 9, OHIO 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (iBEC) 
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Thermocouples... Cont. 


MILITARY STANDARDS THERMOCOUPLE SYMBOLS 


Temperature-measuring thermocouple 


Integral heater, internally connected 


Integral insulated heater 


temperatures. The coating has the advantage of 
being extremely hard and will withstand thermal 
shock and most mechanical shocks. It will not 
peel or spall because of the bonding structure of 
the coating with the parent molybdenum. It is 
also chemically inert and will withstand almost 
all environments at high temperatures. 


Sheath Materials 


For structural rigidity, thermocouples can be 
encased in a material sufficiently strong to with- 
stand service conditions of temperatures in com- 
bination with fluid flow and corrosive media. Fig. 
2 represents a study of the comparative merits of 
sheath materials. It is seen that tungsten, tanta- 
lum and molybdenum (alloyed with 0.5 percent 
titanium), exhibit ultimate tensile strengths be- 
tween 10,000 and 18,000 psi at 3000F. The alloy 
of 0.5 percent titanium with molybdenum was 
chosen in place of pure molybdenum, as it has 
better strength characteristics. 

Another material which does not exhibit good 
strength properties at low temperatures but 
which has the characteristic of increasing tensile 
strength with increasing temperature is graphite. 
At 3000F, its tensile strength is approximately 
3000 psi; at 4500F, its tensile strength is 4200 psi, 
which permits its use at very high temperatures. 
These materials are useful only in reducing, 


inert or vacuum atmospheres. 
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Applications 


With the advance of materials research, the 
mocouples now can be used in many applications 
which heretofore have not been amenable to ac- 
curate or convenient temperature measurement. 
Some specific applications are: 

Industrial: Measurement of molten glass; 

Control of high-speed batch processes; 
Measurement and control of ultrahigh-temper- 
ature furnaces. 

Missile and aircraft: Measurement of temperature 
of rocket exhausts and other gas generators such 
as afterburners; 

Measurement of nose cones entering atmos- 
phere. 

Nuclear: Measurement of coolant gas and fuel pin 
temperature (materials can be chosen for low 
neutron capture cross-section) . 

Laboratory: Measurement and control of tempera- 
ture of pilot-process prototypes of full-scale 
processes; 

Measurement and control of temperatures of 
crystal-growing ovens. 


THERMOCOUPLE CIRCUIT CONTAINING 
A REFERENCE MATERIAL 
i 2 
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Information presented in this article was provided by 
Aero Research Instrument Co., Inc., Chicago, Ill.; Gents 
tron, Inc., Los Angeles, Calif., and Baldwin-Lima-Hamil 
ton, Waltham, Mass 


A jolt-taking, better looking case 


at a savings in cost 


Globe electronics was faced with a challenge . . . perhaps you have a similar one 
right now. They wanted their new, tiny ‘Pocketphone’ 2-way radio to have a modern 
case with eye appealing design and a rich lustrous finish. It had to be a thin walled 
material of high impact strength. Added to these was the important factor of cost. 


Once again, CMPC—in consultation with Globe design engineers—was called 
upon to exercise its more than 40 years of experience in solving unique engineering 
problems. ABS was chosen as the material which best met all needs—including cost. 
Now, this smallest 2-way radio’s outside case, battery case, and send-receive knob 
are custom molded by CMPC. 


Why don’t you bring your manufacturing challenges to a Chicago Molded 
engineer. He’ll have the right answer for you. 


Send for new brochure ‘‘Design and 
Purchase of Custom Molded Plastics’. 


CHICAGO MOLDED PRODUCTS CORPORATION 
1020 B North Kolmar Avenue 
Chicago 51, Illinois 


Please write direct to supplier, mentioning 
Design News 





SEEN AND HEARD 


“The Roustabout”, rug- 
ged, three-wheel truck- 
workhorse, powered by 
a K662 Kohler engine. 
CHIP, FILE AND PAINT TO SUIT 


Edward W. Schrader, Western Editor 


A model K91 Kohler 
engine powers the G. H. — INDUSTRY... 

ena Pe gm — ne Oe oo ig " ‘ : is rediscovering the black box. Not the black box 
foundries, taconite 4 
— Lo bere ex- sa ' with a lens on one side and a light-sensitive film 
reme dust conditions. 


filled with transistors—but the empty black box 


on the opposite side 
After booming electronic instrumentation for 


a ‘ < ; years, engineers are coming full circle to recognize 


oe 


‘~~ 


ea : . photographic instrumentation for some of its 
: values 

Photography captures events. It is a memory 

device which permits the engineer to go back and 

study events at his own convenience. Furthermore, 

the engineer can fiddle with the dimensions of 

size and time when he uses such a memory. 

These are the observations of Bernard S. Benson, 

part-time author and president of Benson-Lehner 
Corp. 

Morton Sultanoff, a research physicist at Aber 

KOH LE Ke deen Proving Grounds, points out that photogra- 

phy is considered an art—not a technology. The 

Brownie has made everyone a photographer. Yet, 

aa Ni G i Ni eS hypervelocity flight and shock waves were investi 

gated by Mach with photographic instrumentation 

Until recently, lens design has been limited 


Stamina that stands up because of the burden of computations when 


tracing the rays of light through a complex lens 


eee and stands out system. Electronic data processing opens a new 


generation in lens design 


On the chemical side, film makers have im- 
More and more Kohler engines are winning proved emulsions, increasing speed and resolution 


their place on new equipment by superior Photo instrumentation is commonly overlooked 


test performance . . . Long-term applica- as a technique for design analysis and problem 


, ° . >a one solving. There is no civil service classification for 
tions demonstrate their lasting reliability ° (es! 
a photo instrumentation engineer; therefore, there 


... Built-in stamina pays off in extra staying power is & small laventery of Garteneel end Squipmant 


and cost-saving efficiency. Mr. Sultanoff notes that more firms are entering 


Quality engineering proves its value in action... the field of photographic instrumentation. Even 


Hot spark insures fast, all-weather starting ... Large so, he points out that Russian photo instrumenta 


tion is the equal or superior of any that we have 


bore and short stroke design cuts engine friction, in- 
As an example, he describes a Russian high-speed 


creases power and prolongs life .. . Balanced crank- camera capable of taking o total of 1500 pictures 


shaft reduces vibration. at the rate of 200,000 frames per sec. A U.S. firm 


Kohler Co. has manufactured internal combustion manufactures a faster camera which can be 


engines since 1920... Sales and service nation-wide. slowed down to this rate, but fewer pictures are 


$ in § . Peed isi obtained. 
ee us in Sweet's Product Design Catalog The known need for such a camera is too limited 


From 4 to 24 H.P. + Write for illustrated booklet for an American firm to invest funds in research 


KouHLerR Co. Established 1873 KoxHuer, Wis. ae Spent. We Come copy Pe Syeeen 
design, but we are above that approach! 


As a further comparison to Russian design, Mr 

L fe K Sultanoff comments that they keep the design 

KO H E oO F O Hi a E R simple. We spend too much effort, money and time 
in engineering the product for appeal, acceptance 


ENAMELED IRON AND VITREOUS CHINA PLUMBING FIXTURES ¢ ALL-BRASS FITTINGS «© ELECTRIC PLANTS ¢ AIR-COOLED ENGINES ¢ PRECISION CONTROLS endl tales 
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ON ENGINEERING 

COMPETENCE .. . 

Mr. Benson indulges in some introspec- 
tion: 

We confuse stupidity with brilliance. 
If a design flops four times and the fifth 
approach is successful, we call it research 
and development. In reality, it is incompe- 
tence. 

We lack direction. We follow the Soviets 
as a leader and this futility is compounded 
in Washington by empire building. Orig- 
inal and aggressive thinking seems to 
be nonexistent. 


ULTRASPEED CAMERA, manufactured by 
Benson-Lehner, has film box shaped like large 
disc, with feed and take-up magazines at top. 
Tubular lens and shutter assemblies mount at 
front end of disc’s center axis. High-speed air 
turbine rotates mirror located at rear end. Elec- 
tronically controlled flash lamp illuminates 
specimen. When electronically controlled 


Industry compensates engineers for 
instability rather than ability. An engi- 
neer has only to change jobs to advance 
and to increase his income. He is paid 
more for achieving less—he is paid for 
instability. 

Two things motivate an engineer. 

1. Fears of starving. 
2. Pride. 

Fear of starving cannot improve engi- 
neering, since the engineer can change 
jobs and increase his salary. 

The psychologists remove pride as 
a motivation. The social scientists declare 
that when a man fails he should be patted 
on the back and encouraged to try again, 
thus giving him acclaim and salvaging 
his pride. 

Mr. Benson observes that social adjust- 
ment creates weakness and does not urge 
men to perform at their highest level. 
He feels that management must create 
an environment to gain admirers for 
success, but not with jealousy, and to 
create scorn tor tailures. 

Management should forget about the 
emotional needs of men and fire the 


failures. 


shutter is open, light enters film box and 
strikes single revolving mirror which carries 
image to film. Framing rate is variable from 
500 to 1,600,000 pictures per sec, dependent 
on mirror speed and frame size. At 400,000 
pictures per sec rate, camera exposes 240 full- 
frame, 35-mm pictures. 


PX Nitdilele 
PRESSED-ON-HOSE ASSEMBLIES 


carry 
this Emblem... 


FADAAARISLS 


Orc > 
' LPFURIVIAINA 


COMPLETE RELIABILITY 


— 4 


Andy Anchor says: 

“When you discuss 
your fluid power 
equipment problems 
with an Anchor field 
engineer . . . you'll im- 
prove your equipment 
... reduce your costs.” 


+, y) ’ 
“Sy 5g wig”, A sey / 


f 


Anchor Pressed-On Hydraulic Hose Assem- 
blies are demonstrating their complete reli- 
ability — as they have for over 20 years — on 
all fluid power equipment . . . contributing 
substantial savings in original and replace- 
ment costs . . . reduced maintenance . . . long- 
er life... and uninterrupted service. 

A plus margin of safety is provided in 
Anchor Pressed-On Hose Assemblies . . . the 
permanent attachment of Anchor Couplings 
to the hose makes a quality designed and 
engineered hose assembly . . . with positive 
assurance against leaks or blow-offs for the 
life of the hose. Pulsating or shock loads — 
within specification limits — are efficiently 
and effectively handled. 


There are Anchor Pressed-On Hydraulic 
Hose Assemblies to meet the exacting needs 
of all hydraulic transmission lines . . . for 
high, medium and low pressure service . . . 
with maximum working pressures ranging 
from 12,500 psi for %e” I.D. 6-Ply Super 
Spiral Hose to 100 psi for 2” I.D. Spiral Wire 
Suction Hose. 

Write today for Anchor Catalog No. 102 
showing the complete line of Anchor Pressed- 
On Hydraulic Hose Assemblies, together with 
detailed specifications, etc. 


ANCIHOR Coupling Co.Inc. 


356 North Fourth St., Libertyville, tll. 
Branch Plants: Dallas, Tex., Plymouth, Mich. 
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DESIGN IDEAS 


NEws 


MECHANICAL 


Explosive Expansion of Air by Spark Heat Punches Moving Paper 


Paper moving at high speed past a controlled spark 


gap is punched by the explosive thermal expansion 
of air in the spark gap. A high-current spark mov- 


ing in a controlled channel of restricted cross-sec- 
tion produces a very high transient gas pressure 


caused by the thermal expansion of the confined 


gas that is heated to extreme temperature by the 


discharge. 

Mechanical motion produced by this “exploding 
spark” occurs within microseconds after the trigger- 
ing electrical signal is given. The rate of response is 
much faster and more precisely controllable than 
that ordinarily obtainable from relays and servo- 
controls which utilize electromagnetic forces. The 
speed of the punching action is such that, for 


AIR BLAST causes wheel to rotate with rim speed approxi- 
mately equal to speed of paper. This avoids smearing of print 
by friction between wheel and paper. Micrometer lead screws 
position wheel relative to paper. Dielectric block, adjacent 
to wheel edge and paper face, mounts electrode. Wheel is 
trued and knurled each day. 


10 


E. J. Stefanides, Central States Editor 


practical purposes, linear velocity of the paper past 
the gap is not a factor. 

In this application, 1 /4-inch-dia, accurately spaced 
ring binder holes are put into paper moving 
through a press at 20 fps. This supersedes a previ- 
ously employed stack and drill process. 

The high-speed, spark-discharge paper-punch ap- 
plication was developed by Harold C. Early of the 
University of Michigan Research Institute for the 
Meredith Publishing Co., Des Moines, Iowa. 


» 


CERAMIC DIE against face of paper opposite spark. Ny- 
lon support arm holds die in place and avoids shorting 
of spark. Debris in form of small flakes and vapor is 
carried away from punch mount by tube. 


Storage capacitor 


17 kv d- 
WV 








Spark electrodes 


Tube for debris removal 


Piercing die 





Triggered spark gap switch 











me 


~Knurled face nylon wheel 

















Cam gear driven 
from press cylinder 


Automotive 


distributor-type switch 





Airjet for removal of ionized gas 


SPARK-CAP SWITCH causes spark punch to fire. Spark cur- 
rent flows through three parallel spark channels among triple 
electrodes. Channels are equalized by balancing reactors which 
control hole quality. Energy source is 0.01-mf capacitor charged 
through resistance from 17-kv d-c source. Trigger action is by 
cam on print roller operating automotive-type distributor 
points and ignition system. Operation of points causes spark 
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D-C source 





4A 


Automotive-type ignition coil 


to be generated on one side of spark gap switch by coil. Spark 
ionizes air in switch gap, making it conductive. This closes 
switch, causing storage capacitor to discharge, producing spark 
for punching paper. Air jet in switch gap removes ionized air, 
speeding up dielectric recovery for recycle. Thyratron tube 
could be used for this purpose. 


13, 1264 





Wheel You get more 


—_ accurate readings... 
| \ faster with this 
» A NEW 


eucb BRUNING 
; | Equipoise DRAFTER 


























Air film expansion 








[ 

£ 

p 

F: | 
t : 
ie 


The finest is further refined! Long a favorite as a single 

instrument that does the work, through an arc of 360°, of five 

basic tools (T-square, straight edge, triangles, scale, and protractor)... 
Bruning’s new Equipoise drafter now brings even greater 

benefits to draftsmen. ? 


CLEARLY, YOUR CHOICE IS (BRUNING) 








A. New Magnifier Lens on the now (ofally enclosed, fully protected Paes z 
. a, ; « CHARLES BRUNING COMPANY, INC, 
protractor assures faster, more precise, double vernier ventingh. «1800 West Central Road, Me. Prospect? Ill. 
. New Elbow Adjuster assures smooth, non-slip drafter operation In Canada: 103 Church St., Toronto 1 


on intermediate board angles inclined as high as 25°. © Please send information on the New Equipois¢ 
. New Leveling Screws permit easy and accurate mounting of the 4 © Have representative call me 
DUAL-SPARK PUNCH SYSTEMS are used to produce’ machine on boards of moderate warpage or surface irregularity. 


double row of holes. Heavy-duty, automotive-type ignition . New Baseline Lock brings speed and ease to baseline setting; 


coils are part of spark-gap triggering system. Flat plate makes it easy to adjust drafter to drawing. 
dampens any flutter in moving paper. Anvil wheel oper- 


S CINE inc AG ae 


For further information, clip and mail the coupon, gf MMI vr eevenvneeeececereeeees 


ates through slot in plate. 
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NAT’S 
quick facts 

about 
Fasteners... 


f 


sales 


AMERICAN NATIONAL 
THREAD FORM 


~————————-@™_ DIRECTION OF LOAD ON THREAD 


Can any fastener 


actually become tighter in service? 


WELL, HARDLY. NOT JUST AWY FASTENER... 


Pens 


— | ationa id The National Screw & Mfg. Company ° Cleveland 4, Ohio 


exis” 


But self-locking, extra-strength LOK- 
THRED® bolts, studs and screws do, and 
even after long service you can expect 
their breakaway removal torque to aver- 
age about 70% higher than at installation. 

Here’s the reason. Just take a look at 
the LOK-THRED profile. Notice the 
extra-wide root? And its converging 
angle? It’s held, strictly by design, to 
exactly 6 degrees. 

Now, see what happens, as you drive 
any LOK-THRED fastener. It re-forms 
the metal of the receiving thread, squeez- 
ing out every void, and forming an inti- 
mate metal-to-metal contact. And each 
of the angled roots becomes a 6-degree 
tapered wedge, with the loading*con- 
stantly pulling against it to make its 
anchorage even firmer. 


California Division, The National Screw & Mfg. Company 


That’s why LOK-THRED fasteners 
actually do become tighter in service: 
They’re self-sealing, too... fluids can’t 
leak past them. And yet they’re fully re- 
usable... require no selective fits...can 
be used with ordinary tools. 

Take our word for it, there are plenty 
of reasons* why LOK-THRED is supe- 
rior for many kinds of fastening . . . and 
we'll be glad to help you develop any 
applications to your own products. 


*They’re all given in 
National’s LOK- 
THRED booklet, with 
plenty of supporting 
data. Write for your 


copy. 


3423 South Garfield Avenue, Los Angeles 22, California 
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Rotating Optical System 


R. F. Stengel, German Editor 


A motor-driven system automatically scans the en- 
tire surface of ball-bearing spheres; reflected 
light is interpreted by an electronic evaluation 
unit which rejects defective specimens. Previous 
methods relied on time-consuming manual inspec- 


tion. 


The stationary unit of the optical system holds 
the sensitive light source and reflected light mul- 
tiplier. The rotating unit contains only mirrors 
and a simple lens. Driven at up to 60,000 rpm by 
an intermediate-frequency motor, it runs on aero- 
dynamic bearings which require no lubrication 
or maintenance. 


To scan a spherical surface, mirrors rotate 
around the sphere. If the sphere were stationary, 
the narrow light beam only would scan a narrow 
meridional belt. Two horizontal 
rolls therefore turn the sphere slowly around an 
axis normal to that of a mirror unit so that the 


motor-driven 


meridional scanning belts gradually cover the en- 
tire surface. An overlap of at least 17 percent be- 
tween successive passes is assured; with the rotat- 
ing unit spinning at 30,000 rpm, an 8-mm dia 
sphere is completely scanned in 0.1 sec. 


The optical system relies on tight beams and a 
diaphragm to insure that only directly reflected 
light returns to the stationary unit. At any defec- 
tive spot (such as porosity, lap, grinding scratch 
and rust) the scanning beam is reflected more 
diffusely, causing a sudden drop in the light-in- 


tensity level. 


The discrepancy is amplified in an RCA 931 
A multiplier, checked by an amplitude discrimi- 
nator for magnitude and stored in a _ bistable 
multivibrator. When scanning is completed, the 
stored defect information inductively causes a 
pulse which triggers an electromagnetic sorting 
gage and rejects the specimen. 


The rotating optical sphere scanner was de- 
veloped by H. Schier, Ph.D., in the laboratories 
of Kugelfischer Georg Schaefer & Co., Schwein- 


furt, Germany. 


key. Seu 





(GOOD AYEAR) 


Automates Surface Inspection of "Sage 


SC) 
Light source 
OPTICAL PATHS are shown 
schematically. Outgoing light 


(broken line) from source passes 
through condenser, is reflected 
by stationary semitransparent Air bearing 
mirror through hollow root into 

rotating unit. Mirror-and-lens 

combination focuses beam on 

sphere which simultaneously is 

turned by horizontal rolls around 

axis normal to that of rotating 

mirrors. Reflected beam (solid 

lines) returns by way of same 

optical elements, passes through Stator 
semitransparent mirror, is 

trimmed further by diaphragm 

and enters multiplier. 


Diaphragm 


\ 
\ 








Rotor 





s6uls0eq pud eAlqQ ————_——»~———_ jun As0u014055 








Air bearing 

















NOW GOODYEAR GIVES YOU ‘‘OFF-SHELF”’ 
DELIVERY OF INDUSTRIAL DISC BRAKES 


—at a fraction of the prices 
you've paid until now 


<< ~~ < Path of observation in present orientation sphe 


Path of observation after sphere has been rotated Specimen 


ylun Buyjojyoy 


> 





PICK THE BRAKE THAT'S RIGHT FOR YOU— 
HAVE IT DELIVERED RIGHT OFF THE SHELF 





id Equipment 
Torque Capability Kinetic Energy | Manufacturers 
with only 1 brake Capacity for Price* 

per disc One Stop (Including Bisc) 





Brake Assembly 
with 7” Disc to 3,000-Ib.-ins. 150,000 ft.-Ib. $25.00 


lator § , a Brake Assembly 
Sphere is turned by rolls around with 12” Disc to 6,000-Ib.-ins. 400,000 ft.-Ib. $31.00 
horizontal axis, while rotating 


SCANNING GEOMETRY is il- 
lustrated by simplified sketch. 








. ‘ : : Brake Assembly 
mirror system turns around ver- with 18” Disc to 9,000-Ib.-ins. | 1,000,000 ft.-Ib.| $43.00 


; Mirror rotational oxis tical axis. Both axes intersect in 
Optical path ———~ 
a center of sphere. For sphere held 


i; stationary, observation point AND YOU GET—Hydraulic or Pneumatic Action .. . Uni- 
would follow track indicated by versal Mounting Configuration .. . Equal Torque in 


S solid arrows. If rolls turn sphere Either Direction ... Unmatched Control ... Automatic 
F through angle a resulting scan- Adjustment for Lining Wear. 
/ ning path & shows by tecem PLUS—Many design variations for your particular appli- 
\ Mine, In actual device, ephere is cations AND the assistance of Goodyear Brake Engi- 


Sphere rotational axis turned continuously while rotat- : are ¢ oa ‘ 
\ eee wa ing mirror system spins and light ae Ge ees iin Chand Aviati 
: rite ooayear viation 
bez - fac letely. a ar . fe 50 
ee ee, ae Products Division, Dept. H-1724, Akron 16, Ohio. 


1 
~ | in Lots of good things come from 
| 


GOODZYEAR 


b. Akron; subject to quantity discount 
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SELF-CONTAINED J.1.C. POWER 
UNITS SERVING UNIVERSAL SPIDER 
TRANSFER MACHINE BUILT BY 
DRILLUNIT, INC., DETROIT 


Six 
hydraulic 
hearts 


FURNISH MUSCLE FOR 
5 TRANSFER OPERATIONS ... 
WITHOUT A PALLET 


“This is the first time that a spi- 

der for a universal joint has been 

machined in direct transfer of the 

port itself rather than by pallet trans- 

er,” says William Defibaugh, Vice 

President and Chief Engineer of Drill- 

unit, Inc. The new unit is only half the 

size of any previous spider transfer ma- 

chine. Clamping and unclamping the spi- 

der are governed by 5 racine Model 4FA 
Pumps, each one a self-contained power unit 

with its own reservoir. A sixth 4FA unit con- 
trols movements which turn, probe and transfer 
the part from station to station. To complete the 
hydraulic package, 24 racine Model Q Pumps 
serve the standard self-contained drill units. R. S. 
Naeyaert, President, adds, “racine flexibility in 
delivering pressurized oil in variable volume at 
varying pressures make it the ideal choice.” ‘ee 


Racine Hydraulics & Machinery, inc. 
RA G48 ; —otse es OM Ss It & 
HYDRAULICS DIVISION 
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Optical System Projects Data 


Lars G. Soderholm, 


A random-access map-projection system 
provides supplementary data from a reel 
of 35-mm film projected directly on the 
phosphor screen of a cathode-ray tube. 
An added slide projector projects fixed 
information from a microfile card. The 
system includes automatic selection of 
data to be projected on the basis of a 
keyboard request. 

In use, the equipment is mounted on 
top of a display console. The image pro- 
jected downward establishes a geograph- 
ical map reference with uniform inten- 
sity, Minimum distortion and without 
parallax on the face of the 19-inch cath- 
ode-ray tube used in the display console. 

Projecting the two different picture 
overlays from above onto a tube at a 30- 
deg angle to vertical requires a projec- 
tion axis 55 deg off the cathode-ray tube 
axis. To achieve sharp focus at this an- 
gle requires an unusual optical system. 
The problem is complicated by the fact 
that the cathode-ray tube is spherical in 


Common mirror 


Projectors 


/ hi table lighting 








Operator's aid 





Implosion shield 


Tube face 


Cathode-ray tube axis 


Work table 
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Midwest Editor 


shape. The image projected must be dis- 
torted to match the spherical coordinate 
system of the data generated electroni- 
cally on the phosphor of the tube. 

The film strip used in the system is 
prepared by photography in a complex 
studio copy camera in which the curva- 
ture of the cathode-ray tube and _ the 
spherical angles of the projection system 
are duplicated. The copy system is built 
so that the original material can have a 
pure rectangular coordinate system. Be- 
cause of the great off-axis angle and the 
spherical screen, patterns on this film 
used in the projection appear greatly dis- 
torted when viewed directly but appear 
normal on the cathode-ray tube: 

The 35-mm film reel has about 512 
frames of picture. When the keyboard is 
actuated, a logic system. selects the ap- 
propriate frame number. Then a servo- 
motor operates the film in high-speed 
search (about 100 frames per sec) in 
the proper direction to reach the desired 
frame of film. When the film is within 
about 10 frames of the desired frame, the 
servo shifts to a fine drive which posi- 
tions the frame within 1/10 frame, or 
0.075 inch of the correct position. This 
search takes a maximum of about 3 sec. 
When the servo has completed its job, it 
unclutches from the drive. A Pitman and 
star-wheel position the frame within 
about 0.002 inch of the correct location, 
following which the film is pressed onto 
two fixed locating pins that position it 
with a repeat accuracy of 0.0005 inch. 
These last two steps take an additional 
second. The selection, search and preci- 
sion location of a specified frame “in so 
few seconds represents a design achieve- 
ment of many potential uses. 

The random access map projection 
system was developed for the Bureau of 
Ships of the U. S. Navy, under a sub- 
contract from Remington-Rand Univac, 
by the Mast Development Co., Inc., Dav- 


enport, Iowa. 
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on Face of Cathode-Ray Tube 


4 deq 50 minutes 


4 deg 50 minutes 


0 deg 10 minutes 
/ 88 deg 24 minutes 


Zo 
CD 


0 deg 


10 minutes 


CD 





Strip film projection Mirrors 


Slide projection 


TWO PROJECTORS located overhead 
present supplementary data which is 
projected directly onto face of cathode- 


HYDRAULIC VALVE SYSTEM OF 
WIRE-FORMING MACHINE BUILT 
BY RESEARCH DESIGNING 
CENTERLINE, 


Operator's aid 
(projected 


instructions) 


Cathode- 
ray tube 


ray tube. One projector presents infor- SERVICE, INC., 


mation from film strip while other 
projector presents information con- 
tained in single slide. Data is projected 
toward two mirrors set at angle to pro- 
ject to common mirror and down onto 
face of cathode-ray tube. In addition 
to graphical information, written in- 
structions are projected simultaneously 
from film stirp or slide onto operator’s 
instruction screen. 








oP] 








FILM PRODUC 
TION EQUIPMENT 
consists of setup sim- 
ilar to actual projec- 
tion equipment Mirror 
through which data 
is photographed on 
35-mm film for use 
in multiple data pro- 
jection system. Both 
data and operator’s 
instructions are dis- 
torted so they appear 
in their correct pro- 
portions when pro- 


Projection 


Main platen, 


| deg 36 minutes 


Dummy cathode—ray tube face 


Operator's aid platen 


Implosion shield simulator 


a Camera 





jected through unit. 











/ 
Mirror 
Condenser 


Operator's aid illumination 





MICHIGAN 


during set-up 
and at 3000 


springs 
per hour 


RELIABLE VALVES DIRECT THE 
POWER OF A HYDRAULIC HEART 


“Control of all our hydraulic oper- 

ations is vital, and this is possible 

with RACINE equipment,” says Bill 

Karolle, electrical engineer with Re- 

search Designing Service, Inc. “Our 

hydraulic machines are used to form wire 

for 80% of all automobile seat springs.” 

As oil requirements change constantly 

during set-up operations, 6 RACINE DIREC- 
TIONAL CONTROL VALVES guide the right oil 
volume at the right pressure to the right place 

at the right time. At high production speeds, 
these 4-way, solenoid-controlled valves maintain 
the pre-set wire forming pattern with absolutely 
uniform precision. Valve reliability is important 
since these machines may perform over five million 
cycles during their lifetime. 


©) — Mp Racine Hydraulics & Machinery, Inc. 
eNO RACINE, wWwisScoONnsIN 


HYDRAULICS DIVISION 
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CASE HISTORIES FROM ) 
MT. VERNON FILES 





Like other Penn “Reels of Champions,” 
this new Penn Saltwater Spinfisher 700 
will enjoy ready acceptance among both 
dealers and fishermen. It has 
18 features—some exclusively 
Penn—which make it durable, corro- 

| resistant and simple to service. 
8 to | gear ratio for fast retrieve— 
fainless steel gears and ball bearings— 
-nickel stainless steel parts—automatic 
ail lock—250 yd. capacity spools—epoxy 
finished aluminum housings for strength— 
_ weight only 20'% ozs.—are some of its out- 

standing features. 

Seven lightweight, aluminum castings 
(you get 2 one-piece spools complete with 
drag disk assembly) go into its construc- 
tion. Quite a few castings—all precision, 
and several complex at that. 

Aluminum die casting was the only feas- 
ible method for manufacturing such a 
champion—to hold down weight and cost 

and yet satisfy Penn’s traditionally high 
_ standards of craftsmanship. 

To Mt. Vernon went the honor of mak- 
ing the castings, because Mt. Vernon—like 
Penn—also enjoys a reputation for high 
standards of workmanship. At Mt. Vernon 
you gain through a fourfold service em- 
bracing: Designing - Die Making + Casting 
* Machining—all under one roof in 200,- 
000 sq. ft. of space. 

You, too, can set your. standards as high 
as you wish—then confidently give your 


* specifications to. Mt. Vernon and relax. 


You'll get champion castings. A call to 
your nearest Mt. Vernon field salesman or 
our home office will get-you prompt action. 


MT. VERNON DIE CASTING CORPORATION 


Stamford, Connecticut 
FIELD SALESMEN—BALTIMORE, MD.: Mr. C. M. Gordan, 919 St. Paul St. ¢ BROOKLYN, N. Y.: Mr. Robert V. Moore, 
2317 Plumb 2nd St. e MARIETTA, N. Y.: Mr. Burt J. Meldrum, Olanco Road e PITTSBURGH, PA.: Mr. Andrew W 


Anderson, 300 Pasadena Drive So. ¢ STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road 
e VALLEY FORGE, PA.: Mr. G. T. McMaster, P. O. Box 115 


Circle 14 on Reader-Service Card for more information 








IDEAS ...MECHANICAL 


Garter Spring 


Edward W. Schrader, Western Editor 


A simple garter spring, wrapped in a helical man- 
ner around the oustside of a coil spring, serves as 
an oil filter. The coils of the garter spring lie in 
the grooves separating the turns of the coil 
spring. 

The diameter of the wire used in the coil 
spring determines the strength of the filter to re- 


Coil spring j 





SSS 


| 
| 


were ris. 
+ +++ see SS SSS SS SSS 








VANLLN 








NAVAN INA 


SY 


SPRING filters as oil flows between wire turns. Both coil 
spring and garter spring are welded to end caps to sepa- 
rate incoming oil from filtered oil. Extension of coil 
spring by quarter-turn of center post stretches garter 
spring to adjust filter to different particle sizes. Same 
action’ may be used to flush larger particles from filter 
surface, thus cleansing filter. Spacing of turns in both 
springs has effect of creating depth-type filter. Actually, 
several -of these filters could be placed concentrically for 
more filter action. Solid material in springs avoids loose 
particles sometimes encountered in sintered filters. 
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Filters Oil 


FILTER ELEMENT normally is made of stainless-steel 
material. For special applications, supporting coil-spring 
structure could be replaced with plastic cylinder using 
perforated holes in helical pattern around its surface. 


sist high-pressure flow through the filter. The 
pitch or spacing between wire turns of the coil 
spring plays a minor part in determining the size 
of particle which the filter will pass. 

The coil spring primarily serves as the sup 
porting structure for the actual filtering element 
—the garter spring. This element filters particle 
size according to the spacing between its coils. 
The garter spring is made from flexible cable. 

The spacing between turns is either preset by 
stretching the cable as it is wrapped around the 
coil spring to make the garter spring on a fixed 
core, or it may be adjusted by extending the coil- 
spring core. The spacing between turns on the 
garter spring will increase as the coil spring is 
forced to extend. The latter technique provides a 
means of cleaning the filter. 

In a normal condition, the garter spring is pre- 
stretched to filter the desired particle size. To 
cleanse the filter, the core or coil spring is ex- 
tended to separate the turns of the garter spring, 
thus flushing the larger particles through the fil- 
ter and removing them by means of a separate 
bypass connection. 

The technique may be accomplished automati- 
cally. When the pressure drop through the filter 
reaches a predetermined value, a mechanical 
linkage could extend a sliding sleeve to uncover 
bypass ports in the container. Sufficient force 
could be created by the higher pressure to ex- 
tend the spring for purposes of flushing. 

The garter spring filter is a design develop- 
ment of Devco Engineering, Long Beach, Calif. 


push-pull 
coupling 


or he Mm et-Beleecs 
10,000 psi 


—=_—O 


An easy “push”’ to 
connect and “pull’’ 
to disconnect is all 
it takes to operate 
the new Deutsch 
high-pressure fluid 
and gas coupling. No 
twisting or tricky 
lock movements are 
necessary. Here 
then is an effective 
design that can be 
specified for a 
variety of remote, 
umbilical, modular, 
or rack-and-panel 
applications. Safety 
at high operating 
pressures is assured 
by a color ring that 
provides visual 
inspection for 
positive lock. 

And both coupling 
halves exceed all 
requirements of 
MIL C-25427 for 
fluid loss, pressure 
loss, air inclusion, 
and physical shock. 
Temperature range 
is —200°F to +450°F. 
To obtain complete 
technical information 
on this advanced 
specification fluid 
and gas coupling, 
write today 


for Data File D-9. 


HYDRAULIC COMPONENTS DIVISION P.O. Box 73335 « 7000 Avalon Boulevard + Los Angeles 3, Calif. 
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GRIPCO TOPLOCK NUT 


el Mellie. met 
Une piece a ela 


GRIPCO CLINCH NUT 


You get these 
“extras” when 


you specify 
C1 {| a1 OO 
FASTENERS— 


Yj 


GRIPCO PILOT-PROJECTION 
WELD NUT 


— 40 sales representatives all 
over the country for prompt, fast service. 


4, 
Q 
— Quality controlled by the 
oldest established lock nut manufacturer 
in the U.S. 


—— Large inventories to ensure out 
of stock delivery on all catalogued items. 


Speed production and lower costs 
on your products with this Grip 
Nut family of Gripco FASTENERS. 
Qualified fastener engineers are 
available for consultation on all 
your assembly problems. Consult 
the yellow pages in your phone 
book under “Gripco” for the one 
nearest you. 


Other Gripes Products: 


® Brass Toplock or Centerlock nuts. 

® Miniature weld and clinch nuts, with 
or without lock. 

® Toplock and Centerlock Hi Nuts. 

® Standard Semi-finish full and jam nuts. 

® Stainless Steel lock, weld and semi- 
finish nuts. 

® Cold formed special nuts or parts to 
print. 


Send for samples and NEW CATALOG today 


GRIP-NUT company 


101 MAPLE AVE. 
SOUTH WHITLEY, INDIANA 
Phone: South Whitley 723-5111 


Circle 16 on Reader-Service Card for more information 
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Subsidiary of Heli-Coil Corporation, 
Danbury, Conn. 


IDEAS ...MBECHANICAL 


Involute Cam Section Improves Dial Indicator Accuracy 


Victor W. Wigotsky, Eastern Editor 


An involute section on a cam replaces the conven- 
tional rack pinion in a new dial indicator mecha- 
nism. A highly finished, precision surface then can 
be produced. This eliminates gear tooth engage- 
ment at a critical point where any inaccuracy is 
greatly magnified. Basic design of the cam mecha- 
nism and its associated gear train also permits a 


plurality of scale length’s through multiple revolu- 
tions of the dial hand. 

An essential objective of the new indicator design 
was to hold the repetitive error to not more than 
10-millionths of an inch. The conventional gear and 
rack drive could not be produced to the exacting 
tolerances required. Designers were aware, however, 


Camplote 


Adjustment 








Involute cam 











Spherical surfoce 1 


Stop 


Upper reed—spring mount 








Support for top 
mounting plate 


Hair spring 


IN NEW INDICATOR, plunger is actuated similarly by 
placing workpiece in measuring positiom. Upward motion 
of plunger moves camplate, which is reed-spring mounted. 
Involute cam follows under hairspring pressure and driv- 
en gear train moves indicating hand. Plunger drops when 
workpiece is removed. Camplate follows, driving involute 
cam and gear train under pressure of push-back spring, 
until stop is reached and hand is returned to original po- 
sition. Elimination of rack, normally connected to plunger, 
permits simple plunger assembly to be screwed to case. 
Surfaces of outside and inner contact areas are spherical. 
Any side play at outside bearing then cannot affect ac- 
curacy. In conventional indicators, wear in rack bearings 
results in lost side motion, as parts are positioned under 
measuring contact, causing increasing repeat error. Rigid 
support for gear elements is provided with unitized con- 
struction featuring single cast plate. This eliminates sepa- 
rate screw-attached mounting posts. Entire construction is 
in labyrinth form that inhibits entrance of dirt or oil. 
Back joint is protected by O-ring. 


DESIGN 





Indicator 
hand bearing 


Compl ote 
Involute cam 


Lower reed—spring mount 


Plunger 
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indicator hand bearing 


Pinion gear | 


Hairspring 


Pullback spring 


IN CONVENTIONAL DIAL INDICATOR, rack spindle 
is actuated by placing workpiece in measuring position. 
Motion drives pinion and gear train against pressure of 
pull-back spring and moves indicating hand. Hairspring 
provides antibacklash force. When workpiece is removed, 
rack spindle drops under pressure of pull-back spring, 
driving pinion and gear train until stop (in dust cap) is 
reached, thus returning indicating hand to original po- 
sition. 


that only a single gear tooth is involved when a 
dial indicator, with a travel of 0.010 inch per re- 
volution, transfers linear motion of the rack to 
rotation of the pinion. A single involute section, 
with an effective travel of 0.025 inch (the pitch 
of one tooth), then was designed into a cam that 
could be hardened and ground to precise toler- 
ance. 

The cam is positioned in relation to a cam- 
plate so that movement follows, rather than be- 
ing driven by, the actuating device. Normally, a 
pinion is driven by a rack attached to the plung- 
er. This produces dial-hand motion through a 
magnifying gear train. In the new design, the 
plunger actuates a precision camplate in contact 
with the involute cam. The plate then permits 
the involute cam surface to follow its movement. 
This protects the gear train against any possible 
shock, as might occur if it were being driven. In 
addition, any shock-producing connection be 
tween plunger and gear train is eliminated. The 
cam is simply under a spring loading, with its 
low-torque gear train, so that it follows the linear 
plate displacement. 

The camplate is supported in a reed-spring 
mounting which increases sensitivity by eliminat- 
ing bearing friction. In addition, the mounting 
of the cam plate itself permits compensation for 
slight variations in magnification by adjusting 
contact angle between linear and rotary motion. 

The “‘MicroSure” dial indicator was designed 
by Federal Products Corp., Providence, R. I. 


MARS vs MARS -_ vou reed neither MARS over another. For whether you pick one of the wood-cased 


lawyer nor judge. Let your own preference decide in favor of one Lumographs or one of the Technicos you'll be using the very finest. 


Among the famous imported Mars drafting products are: the Mars-Technico push-button lead holders (with adjustable degree indicator*, with specific degree imprint*, the economy model* 

Mars-Lumograph drawing leads , 18 degrees, EXB to 9H; Mars-Lumograph drawing pencils*, 19 degrees, EXEXB to 9H; Mars-Duralar pencils and leads for drafting on Mylar ®-base drafting film 
5 special degrees, K1 to K5; Mars-Duralar Technicos with adjustable Duraiar degree indicator; Mars-Lumochrom colored drawing pencils, 24 shades. Also: Mars Pocket-Technico for field use; 

Mars pencil and lead sharpeners; Mars Non-Print pencils and leads; Mars-Duralar erasers, Mars products are available at better engineering and drafting material suppliers everywhere 


®1.M. for duPONT’s Polyester film. *Shown. 
. . , 
fhats as good as it looks eee ek ¥5 ae 


J.S. STAEDTLER.INC. 
HACKENSACK, NEW JERSEY 
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Ingersoll-Rand Model 7TX 
Two-stage 7% hp, baseplate mounted 
100 to 250 psig 


\ \ 
— _ P 


Ingersoll-Rand Model 41X5 
5 hp, pressure rating to 1000 psig 


, for any Purpose © 


FROM THESE AIR-COOLED 


AIR COMPRESSORS 


> These are a few of the 
Ingersoll-Rand air-cooled air 
and gas compressors which 
have won approval on such 
installations as general support 
equipment for military and 
commercial aircraft and 
missiles, naval and maritime 
service, air blast circuit 
breakers, air starting of engines, 
test stands for valves, 
accumulator service; in fact, 
any service requiring a 
dependable, adequate source 
of compressed air. 


> Whatever your compressed 
air requirements, there’s an 
Ingersoll-Rand compressor that 
will meet your needs exactly. 
Just give us your capacity and 
pressure requirements and 
we'll help you select the 
compressor to meet your needs. 


DEAS ...MBECHANICAL 


Collector Block Eliminates 


Lars G. Soderholm, Midwest Editor 


A collector block, consisting of a stationary outer 
shell and a rotating spool section, is used to trans- 
fer hydraulic fluid and air to operating compo- 
nents on the derrick. This permits continuous ro- 
tation without limitation since the upper hoses 
rotate with the derrick and the lower hoses are 
stationary. 

In hydraulic portable equipment, where one 
part moves in relation to the other, the use of 
flexible hoses is quite common. Under high work- 
ing pressures, a reinforced wire hose is used 
which is weakened by twisting and often becomes 
the weakest link in the system. 

The manufacturer of this truck-mounted der- 
rick, wishing to overcome some of these limita- 
tions in his hydraulically operated unit, uses a 
collector block to connect the stationary and 
movable portions. In addition to eliminating 
hose twist, he also gained the possibility of con- 
tinuous rotation and a cleaner, less cluttered ap- 
pearance. 

The collector block is used on the ‘“CCommand- 
er” series derricks manufactured by Tel-E-Lect 
Products, Inc., Minneapolis, Minn. 











Collector block 
eer spool 














Linch NPT 


Ingersoll-Rand aan OK 


11 Broadway, New York 4, N. Y. ~ hing L— % inch-NPT 
connection 


WORLD'S 
MOST COMPLETE 
LINE OF | | lone 
AIR COMPRESSORS -"'Quad-ring”’ seal 
TO 125,000 PSIG , : asi 


Back-up washer 


_— Outer shell 

















— Retaining ring 
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Questions most frequently asked about 
drawings on Recordak 35mm microfilm 


Hose Twist in Hydraulic Derrick 
“HOW CAN THEY HELP US?” 


First off, you’ll save tremendous amounts of 
file space . . . be able to keep all your draw- 
ings in card files at finger tips—ready for 
instant reference in a RecorpDAk Film 
Reader. Think how that will do away with 
the “wait” for costly reference paper prints! 


“DO THEY MEET D.O.D. REQUIREMENTS?” 


Indeed they do! Recorpak Precision 
Microfilm “drawings in miniature” give 
a minimum of 120 lines per mm resolu- 
tion at 30 to 1 reduction ratio. . . faith- 
fully reproduce the originals, down to 
last detail. What’s more, their back- 
grounds are remarkably uniform no mat- 
ter what type or age drawings they’ve 
been made from. 


“WHAT ABOUT COPIES?” 


Paper prints, original or reduced-size, can 
be made whenever needed directly from 
the film image by low-cost photographic, 
or other methods. Duplicate microfilm 
cards for distribution can also be made 
quickly from the master cards, which 
need not leave the file room. 


“HOW CAN WE PUT OUR 
DRAWINGS ON MICROFILM?” 


Your staff can easily be trained in the use 
of Recordak equipment which is espe- 
cially calibrated to produce these superb 
images. Mail coupon today for free book- 
let which goes into more details on preci- 
sion microfilming available through 
Recordak or microfilming dealers of 
Recordak. 














1 Winch motor 

2 Digger and winch valve 
3 Elevation cylinder 
4 Stinger cylinder 

5 Hold valve 

6 Digger motor 

7 Pump 

8 Pilot retief valve 

§ Orbit motor 

18 Collector block 

11 Orbit motor valve 
12 Outrigger valve 

13 Outrigger cylinders 


REAR-MOUNT ROTATING DERRICK using collector 
block as installed on truck chassis is shown in “RM” Com- 
mander unit. Note control station located beside boom. me iy : Y 


MAIL COUPON TODAY 
RECORDAK 


BLOCK consists of outer shell or cylin- 
der assembly mounted to stationary portion of derrick 
and internal collector block spool attached to movable 
portion of derrick. Cylinder assembly has two 1-inch 
NPT connections for high pressures and return lines. 
There are six 1/2-inch NPT connections for other 
functions. Collector block spool contains series of ma- 
chine grooves corresponding to connections in cylinder. 
Each machined groove is ported to equivalent connec- 
tion in top face of spool. Grooves are separated by 
“Quad-ring” seals. Both hydraulic fluid and air can 
be carried through the collector block. 


S=RECORDEK’: 


(Subsidiary of Eastman Kodak Company) 


originator of modern microfilming 
—now in its 34th year 


IN CANADA contact Recordak of Canada Ltd., Toronto 


eeeeeveveeeeeeeeeeeeee eee 


CORPORATION 
415 Madison Ave., 
New York 17, N. Y. 
Send booklet describing 
RecorDAK Engineering Drawing System and name 
of nearest microfilming dealer of Recordak. 


Name 





Position 








Company 


Address 








City State 


Circle 19 on Reader-Service Card for more information 





A STOCK LEMPCO DIE SET HELPED H. K. METALCRAFT 


DO THE IMPOSSIB 


Winner of the John Woodman Higgins 
Award for 1961, Emil Loeffel, Metal- 
craft tool engineer, mounted his prize- 
winning dies in STOCK Lempco Die 
Sets, assembled to his order by a 

N. Y. City Lempco Distributor; see 
photos. 


These dies produce, at $1.75 per 
thousand, a part which formerly 
cost $12 per thousand. 


it was no accident that Lempco 

Die Sets were selected; Mr. Loeffel — 

says he trusts their accuracy com- | 

pletely and adds, “ .. . time 

saved in assembly and disassembly 

is very considerable”. 

Lempco Ball Bearing Precision Die 

Sets have long been known for this 

feature and for their ability to maintain 

exact alignment for millions of strokes, 

with an absolute minimum of mainte- 

nance. Why not find out for yourself all 

the advantages of using “‘prize-winning”’ 

die sets? = 
Lempco has a nation-wide warehouse organization.~ 
Write for literature and name of local distributor. 


4 8Oe°” 
. 2 2. 2. © 
»>48060° 


Subsidiary of LEMPCO PRODUCTS, Inc. « Other Operating Subsidiaries: 
LEMPCO INTERNATIONAL, Inc. * LEMPCO AUTOMOTIVE, Inc., Automo- 
tive Parts Division * EVANS REAMER & MACHINE® Tractor Division 


INDUSTRIAL, INC. Bedford, 0. Telephone GReenwood 5-2400 


Circle 20 on Reader-Service Card for more information 


MECHANICAL 


Pins on Cartridge | 


Volrath Holmboe, Correspondent in Sweden 


The effect of film sensitivity on camera setting in 
a new 10- by 14-mm camera is taken care of auto- 
matically by two pins extending from the film 
cartridge. The pins, located in accordance with 
the sensitivity of the film, actuate a small lever 
which provides proper adjustment of the linkage 
between the shutter and the follow-up pointer in 
the light meter. 

Complete setting of the camera is obtained by 
turning a control wheel attached to the shutter so 
that the follow-up pointer covers the light-meter 
needle. This simple setting procedure is achieved 
by keeping a fixed relation between time and ap- 
erture and by using a sufficiently short focal 
length to make distance adjustment unnecessary. 

Further convenience is added by a scale on the 
control wheel which indicates the shortest “in fo- 
cus” distance. A scaie on the iight meter repre- 
sents the distance to the object when pictures are 
taken in flashlight. A hand lever advances the 
film and loads the shutter through rack and gear. 

The Wilca Automatic camera is a product of 
AB Wilka, Halsingborg, Sweden. Dimensions are 
110 by 72 by 40 mm. 


U-V filter 
































Shutter and aperture 


FIXED-FOCUS LENS of lanthan glass permits focal length 
of only 16 mm. Short focal length provides reasonable 
sharpness from below | meter to infinity. Absence of dis- 
tance adjustment aids mechanical simplicity. Ultraviolet 
filter with sunshade mounting protects lens. 
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SOUTHWEST 


Signal Film Sensitivity in Semiautomatic Camera as a 


Follow-up pointer 


= Photocell SELF-ALIGNING 


—<2e 
SS 


mesa BEARINGS 


Golvanometer needle 


Light meter pointer 1 = } ca 
Trigger button ° er oy, — —. NS chsttes oe 











Advance lever 


PATENTED U.S.A. 
All World Rights Reserved 


Control wheel 


—~Flash-light scale (m) eeeoeoeeeoeo 


Galvanometer needle 
PLAIN TYPES 





CHARACTERISTICS 
ANALYSIS RECOMMENDED USE 


Follow-up pointer 
Floating pivot 


For types operating under high 
temperature (800-1200 
degrees F.). 


Stainless Stee! Bal! 
and Race 





For types operating under 
h : . 
ened wind Steel high radial ultimate loads 
(3000-893,000 Ibs.). 





For types operating under 
normal loads with minimum 
friction requirements. 


Bronze Race and 


Photocell Fixed—focus lens 
Chrome Steel Ball 


**Dyflon’’® Plastic For types operating under 
Alloy Inserts. CRES rotational, high radial loads 


Ball and Race. and long cycle life 
Chrome Alloy Steels. where lubrication is impossible. 


Eccentric 


Thousands in use. Backed by years of service 
life. Wide variety of Plain Types in bore sizes 
3/16” to 6” Dia. Our engineers welcome an 
opportunity of studying individual require- 
ments and prescribing a type or types which 
will serve under your demanding conditions. 
Southwest can design special types to fit indi- 
vidual specifications. Write for Engineering 
Manual No. 551. Address Dept. DN-61 


| 
Film cartridges with sensitivity of 12 Din, 24 Din, 36 Din Control whee 


deflection of follow-up pointer. Another location of pins 
represents another setting of shutter mechanism. “Prontor” SOUTHWEST PRODUCTS CO. 
shutter with single control wheel provides simultaneous varia- 1705 SO. MOUNTAIN AVE.. MONROVIA, CALIFORNIA 
tion of time and aperture according to preset schedule. 


ANGULAR LOCATION of two pins on top of cartridge 
represents film sensitivity. When inserted in camera, pins 
move small lever which, through eccentric and fork, displaces 
pivot point for link between follow-up pointer and cam at- 
tached to shutter and control wheel. Movement changes basic 
Circle 21 on Reader-Service Card for more information 
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| 4 mm ok) - 7+) & eve bw iil-).¢--eiltl e A ac 


Integral Drive Rod | 


~weeme, Victor W. Wigotsky, Eastern Editor 


¢ 


Ihe moving table of a vibration tester includes 
- geeerr l= se,, 


- the drive rod as an integral element. Rigidity of 


’ 
/ 


Fe eo* Seno” 


L 


the single element increases the natural frequen- 


‘ 
% 


“=... ooo” : 
+2552... cy of the unit from 1000 cps to more than 2000 


o** 
cps. 


. 


The drive rod, in the original design, is at 
tached to the table by a series of bolts. Although 


mM 


this assembly has slightly less mass than the inte- 


gral table and drive rod, the elastic coupling of 
the two connected parts limits natural frequency 
to 1000 cps. Greater rigidity of the single part 
offsets the slight mass increase and more than 





Integral table and drive rod 





doubles the system’s natural frequency. This sat- 


WHICH VALVE CLOSES FASTER? iio %ne s2a'Tc 
® for reliability evaluations through a frequency 

range to 2000 cps. 
Unlike the many turns required to operate a needle Ideal for leakproof control. of air, vacuum, steam, New unit also features a combination air and 
valve, the Hydromatics FLO*BALL 715, shown on water, fuels, oils, kerosene, alcohol, etc., the oil system. An oil film supports the moving plate 
the right, closes instantly with a mere % turn... FLO*BALL features zero leakage, universal mount- and allows longitudinal motion with minimum 
positive action at flow pressures up to 3,000 psi _ing, removable flanges, and all stainless steel restraining force. At the same time, the oil viscosi 

. . . ” 1 ” 4 . . . : 
pe wl = bs ye — sche whl ors we nha construction. ty aids in holding the plate down over the granite 

aped handle shows i : ha ! : 

t P , Excl i FLOcBALL ompehaines “es Write today for a complete catalog describing block by counteracting rotational moments about 
ar a glance. Exciusive straight-thru this valve and others for corrosive and cryogenic oo tow “Wine hinesi e 
per h : f ffici : : Ss , the center of gravity. The combination of free 

esign has maximum flow efficiency—more than media, Also special designs for throttling flow control. 


idi with vertical restraint results in vibration 
double the flow of needle valves. sliding with , 


testing in the driven direction with minimum 
The FLO*BALL costs no more than old fashioned screw-type valves! extraneous motion. An air bearing prevents thin- 


ning-out of the oil film and also counterbal 
ances any heavy vertical loads placed on table. 


“ ; SS 
a yY d r O rm <s t i Cc S y i n Cc ie The “Vibraplane”’ is a product of Allied Re- 


BLOOMFIELD, N. J. +« PILGRIM 8-7000 - TWX—BLOOMFIELD NJ120 search Associates, Inc., subsidiary of Boeing Co., 
Boston, Mass., and is marketed by MB Electron 


ics, Div. of Textron, Inc., New Haven, Conn. 
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DRAWING BOARD NEWS * 


Published by Chart-Pak, Inc., originator 
of the tape method of drafting 
->-- > or or 


Increases Vibration Tester’s Natural Frequency 
Wy 


Y Moving plate and drive rod 


Oil reservoir 4 sides 


Connection stud 


Oil filler port 


Granite block 


Vibration t——————— 


x rt 
oehhrhl & 4 


Rua 


- Air pressure regulator > ee 


CHART-PAK TAPES LIGHTEN THE LOAD 
OF OVERWORKED DRAFTSMEN 


Chart-Pak is good news for designers and drafts- 
men. It cuts down on routine “pencil pushing.” It 
leaves more time for creative work. 

Lines, bars, shapes, patterns and symbols don’t 
have to be drawn. With Chart-Pak, they come on 
pressure-sensitive tapes and sheets. They just press 
down . .. quickly, neatly. 

Even curved lines, as small as %” wide can be 
“taped” on. And Chart-Pak is “goof-proof,” too. 
OE aidictiael It is easily lifted and moved .. . yet won’t come off 

accidentally. 


SPECIAL |HOles G\sthee 2 ee eR a SOHHCHOEOESEOOOEOEEESOO OO ESESEOEE®S 
Pot Mn ial lol ge(-13 ae Jol-lalol ib 4-To Malt) Maslol alli ie la A & Chart-Pak 





Jack screw for height 
a e . 
adjustment and leveling 





Inlet air 





ae Lo aes 


DETACHABLE DRIVE ROD is bolted to moving table in 
original design. Elastic coupling in two-piece system lowers 
unit’s natural frequency. Longitudinal natural frequency of 
moving table is increased with rigid single plate and integral 
drive rod. Latter then is connected directly to armature of 
electromagnetic vibration exciter. Air pressure permits recoil- 


ing of unit without removing plate from granite block and 
assures proper oil diffusion. Clamp-type lock nuts on legs, in 
redesign, permit force application perpendicular to screws. 
These replace original jam nuts to lock legs. Enclosed hollow 
chamber provides ballast area to stabilize base if needed. 
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turer in the world we are. constantly 7" |\e5| Shading Films stick 
developing new methods and products eee without burnishing 
— won't skid 


Chart-Pak shading films have a water-clear adhesive 
that sticks tightly to tracing cloth or paper with light 
pressure . . . without laborious rubbing down. They 
are also “skid-proof,” even in hot reproduction 
machines. More than 100 patterns and 27 color 
tints available, on DuPont “Mylar’® . 


for this phase of assembly in industry 
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you solve your fastening problems . 
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includes complete specifications of our hay 





PRE-PRINTED TITLE 
BLOCKS SAVE WORK 


Draftsmen save work 
on every drawing, with 
“press-down” title blocks 
from Chart-Pak. Available printed 
to order—to read “right” or 
“reverse’’—on clear or matte 
film. Quotations furnished on 
request. 


— ae Bt At a 
YOUR COMPANY 
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entire product, as well as engineering PR 
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forty four page catalog where more a 


comprehensive information is required. 


Manufacturers of Standard and 
Special ferrous and non-ferrous ‘ 

NEW! Send for free catalog to help you 
“TAPE-SAVER" 


PACKAGE take the drudgery out of drafting ! 
CHART-PAK, inc. 


Hexagon, Square and ‘‘12 Pointer 
nuts “Conelok,’’ ‘‘Huglock 


and *‘Marsden”’ locknuts 


) National MACHINE PRODUCTS COMPANY 


on SPS company 44250 UTICA ROAD Wate 4, MEE 1 


Circle 23 on Reader-Service Card for more information 


ORIGINATOR OF THE TAPE METHOD OF DRAFTING 


241 RIVER ROAD, LEEDS, MASS. 
Dealers in principal cities in U.S. and Canada 
Circle 24 on Reader-Service Card for more information 
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When This 
Can Be 
Yours! 


Mo-Bar Air and Hydraulic Cylinders cannot fall 
apart ... because of loose tie-rods... when you 
remove the rod bushing and cartridge retainer 
plate of these cylinders. 

Mo-Bar’s exclusive feature of using four (4) 
Allen Head cap screws in place of conventional 
protruding hex nuts... permits easy, quick re- 
placement of the entire cylinder Rod Cartridge 
assembly . . . with cylinder barrel and tie-rods 
always permanently in place. 

This Mo-Bar “‘first”’ gives greater design flexi- 
bility ... particularly for cylinder mounting in 
tight places. 

Other Mo-Bar “‘firsts” include (1) improved 
Rod Cartridge design where the long bronze rod 
bushing is piloted into cylinder head—not threaded 
—for maximum piston rod support...and (2) 
oil-heat resistant, self-adjusting Seal Guard wiper 
rings, with long conical taper, to throw ~off all 
harmful matter from piston rods. 

The unique Mo-Bar compact design for air and 
hydraulic cylinders assures superior performance 
and unfailing dependability with positive, uni- 
form actuation at all times. 

There are Mo-Bar Air Cylinders, series ‘a’— 
1%” to 14” bore, to 200 psi . . . Mo-Bar Hydraulic 
Cylinders, series ‘m’ (medium pressure)—1% ” to 
14” bore, 500 to 2000 psi... Mo-Bar Hydraulic 
Cylinders, series ‘h’ (high pressure)—1%”" to 12” 


Write for all three bulle- | 


tins—Nos. 202, 203 and 204 
—describing Mo-Bar Air and 


Hydraulic Cylinders for fluid power | 


applications ... Dept. A 


REO - BA Et 


HYDRAULICS CO. 
Crystal Lake, Illinois 


IDEAS...MECHANICAL 


Inverted Spring Arrangement 


E. J. Stefanides, Central States Editor 


A suspension for tandem truck axles in universal 
service uses longer, more resilient springs in an in- 
verted arrangement that eliminates the rigid walk- 
ing beam support at the axles. The resulting sus- 
pension provides better riding qualities and im- 
proved operating characteristics. It also effects a 25 
percent reduction in weight over that of convention- 
al suspensions. 

Normally in tandem suspensions, axles are mount- 
ed on each end of a rigid walking beam. The beam 





is pivoted about a trunnion suspended from a stiff 
leaf spring, fastened on one end to the frame 
through an eye. 

With this arrangement, the spring center pivot 
must deflect to half the height that a wheel is dis 
placed in riding over an obstruction. This requires 
a somewhat stiffer spring to absorb the loads and 
also causes the center pivot to be shifted backward, 
disturbing parallelism. 

In the new suspension the axles support inverted 











RIGID BEAM SUSPENSION 





Fixed pivot point 


BF perineal 








a 





INVERTED SPRING SUSPENSION 

















U-Bolt 


SUSPENSION is mounted to frame by bolting or riveting. Axles are mounted 
to suspension by welding upper half of spring end boxes directly to axle hous- 
ing. Section through spring end shows how moving parts at spring end are 


mounted in rubber to eliminate need for lubrication. 
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Improves Truck Handling 


NEW SUSPENSION SYSTEM for tandem axle trucks uses 
longer, lower rate springs in new arrangement to provide 
improved ride and good tracking recovery. Unit is de- 
signed for and has been tested extensively in both on- 
highway and off-highway applications. 


springs which pivot about trunnion pins fixed 
to the frame by saddles. Because of the fixed 
pivoting of the springs and the spring action not 
present in the rigid walking beam, a lower spring 
rate may be used to provide better riding qualli- 
ties. Also because the center of the pivoted 
springs remains constant, the suspension main- 
tains a more constant parallelism between the 
drive shaft and axis of transmission and engine. 
The parallelism does not vary more than 20 min- 
utes from light to loaded conditions. 

Of importance in service is the use of synthetic 
rubber bushings and pads at all pivotal points. 
The rubber components are arranged so that the 
moving parts are encased completely in rubber 
and do not require lubrication. 

Ihe unit, complete with saddle brackets and 
torque arms, weighs 761 lb as compared to 1026 
lb of the conventional suspension. This weight 
saving is achieved primarily through the elimina- 
tion of the heavy walking beams on each side. 

The unit has been designed with springs of 
three different rates to cover off-highway and 
on-highway vehicles of from 28,000- to 38,000-Ib 
tandem axle weights. All other components of 
the three suspensions are the same and may be 
interchanged. 

The suspensions are designed and manufac- 
tured by the Axle Div. of the Eaton Mfg. Co., 
Cleveland, Ohio. 


ALMOST ANYTHING CAN BE IMPROVED... 
TICS MOLDED BY, GENERAL AMER 


INP 


a] 


AMF wanted a durable, lightweight, inexpensive child’s car body. General American helped provide the answer. 


Every youngster can now drive around in style—and the 
Junior Toy Division of AMF has an exceptionally market- 
able entry in the truly compact car field. By replacing 
metals with molded plastics in the body and steering 
column, General American helped AMF save over two- 
thirds on tooling costs alone. What’s more, there are 
fewer assembly operations and the color is molded right 
in. Even silk screening on the sides is done by General 
American before these components are delivered to 
AMF. The lighter weight cuts shipping costs, too. 

Resourceful solutions to plastics problems are to be ex- 


pected at General American, where plastics specialists 
are backed by the largest and most varied molding facili- 
ties in the world. For the Space Scout, General American 
specialists helped engineer the components, made and 
tested the prototype, developed the method of silk 
screening, and then molded the parts of high density 
polyethylene. 

If you'd like to move more profitably 

into plastics, you'll certainly find it pa.’ 

to plan with General American. 


Plastics Division 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street * Chicago 3, Illinois * Offices in principal cities 
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HONEYCOMB ___..... 


and 
sandwich panel 


FASTENERS 


PATENT PENDING 


by bon AVAILABLE Ideas described in this department are in various 


stages of development and may be at any point from 
“initial concept’ to “patented’’. 


DESIGN NEWS 











‘Tapewire’ 








This patented product is a novel form of 
tape conductor which can be used as a 
substitute for wire in many applications Conductive strip 


It consists of a piece of aluminum, cop- 





per or other ribbon-foil, sandwiched be 


GROMMET FASTENER GROMMET FASTENER tween two wider pieces of pressure- 


Series 101 and 102 Series 103 i Sing] | 
Thru-Rivet and Thru-Bolt Type Series 104 (Self-Locking) sealing tape. Single or multiple conduc- 
Adhesive coating 


tors may be used. Especially designed 





perforations permit access to the con- 
ducting foil. Connections may be made ; ’ 
: Adhesive coating 


by soldering, welding, crimping or other 


special processes. Possible applications 





' 
include windings, coils, fusing, heating. 


cations where fasteners are awkward. 





| 

i | | i 4 

; | | 1 capacitive coupling and in wiring appli- 
i 





BLIND FASTENER BLIND FASTENER The inventor seeks interested manufac- 
Series 209 Series 293K turers or marketers. Write IM 528. Idea 
Internal Thread Blind Type Threaded Clinch Type Mart, DESIGN NEws. 3375 S. Bannock. 


BAR X SEALS EVERYTHING 


j AT TEMPERATURES FROM —400°F TO +1500°F! 
Ns, i | ANY FLUID—GAS—FUELS—WATER—LIQUID METALS—CRYOGENIC FLUIDS—CORROSIVE FLUIDS 
ANY SYSTEM— HYDRAULIC — PNEUMATIC — VACUUM — CRYOGENIC — NUCLEAR 


STRUCTURAL FASTENER STRUCTURAL FASTENER — — — Re cae. * 
Series 600 Flared Series 600 Regular q : : i ; pee ae 
Thru-Rivet and Thru-Boilt Type Thru-Rivet and Thru-Bolt Type : me ¢ ie 




















17 
STRUCTURAL FASTENER MOLDED-IN INSERT 


Series 700 Series 404H 
Floating Locknut Type Blind Moided-in Type 

















BAR-X-SIZES: 
2 42” TO 3” STANDARD SPACE INFINITE 
3”T0 12” SPECIAL ENVIRONMENTS ‘STORAGE LIFE 


Illustrated are only a few of the ; : 4 ey ; 
vailabl t 4 Tt 
Sandwich Panel Fasteners, Write | a NO CATASTROPHIC FAILURES | IT SEALS 
for complete Technical Data. ! ee 4 ; < INFINITE STORAGE LIFE | 
— Mex SS | UNPRECEDENTED SERVICE LIFE 

STRUCTURAL PLASTIC FASTENER ee. Eliminates critical downtime ™ Very high and very low pressure | j 
Series 680 @ Easy, foolproof installation (not a mechanism) @ All-metal— | 
iG 


Internal Thread T a ae te 
| a ee oe? ; ia non-contaminating ™ Stable, symmetrical design 
WRITE TODAY FOR THE FULL STORY! SALES ENGINEERS IN PRINCIPAL CiTiEs. “0 DOWNTIME FROM SEAL FAILURE © 
iT SEALS 


THE COMPANY, INC. ;e Ray rage Wiggins = 
5224 Southern Ave., South Gate, Calif. * LOrain 7-2477 & ; E. B. WIGGINS OIL TOOL CO., INC., Dept. C1 i 9) 
{ woh J | 3424 E. Olympic Bivd., Los Angeles 23, Calif. 
Largest Manufacturer of Specialized Sandwich Panel Fasteners. ' ; TWX 1403U, Phone AN 9-0181 i HIGH PRESSURES 


me ee a 
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AVAILABLE 


One-Piece, Quick-Release Fastener 


This one piece molded nylon fastener is inserted in a 
hole and snapped into place without tools. A resilient 
arm on the fastener has a detent which positions ia hole 
in a striker plate on gap between door and structure. A 
quarter-turm o1 less removes the detent from the locked 
position and permits door removal. The unit may be 
made in various head stvles and grip ranges for holding 
nonstructural doors or pane ls W ish to sell or license 
Write IM 527, Idea Mart, DesiGn News, 3375 S. Ban 
nock, Englewood, Colo 





Slot for coin or screwdriver 


Structure 


+ to 
Strike plate Resilient cotch t 
lock fastener in hole Alternate design 


Resilient orm to lock fostener 


cea aa e New Warner ELECTRO-PACK 
Clutch Brake Drive with torque 
ratings of 10, 60, and 240 Ib-in. 


AVAILABLE 


Quick-Operating Coupling E- f 
cee 
This coupling is adaptable to virtually any fluid or gas, fF . ae 1 hia 











especially liquetied gases at low temperatures. The unit 


may be used over a wide range of pressures and a wide 
range of temperatures. The coupling consists of male and 

eee 
female portions, each fitted with an integral plug or ro- 


tary-type valve and a means of connecting the two 

halves. An interlock insures shutoff before disconnec Preassembled! Prealigned! ELECTRO-PACK delivers high- 
tion. An integral ne f 7 GRD "3d of exc re Complete new “package Just bolt it down and wire it up! cycle performance with rapid heat dis- 
SIVE pr sstire ib a tine after shnutoir, and a ven preven s . : * 
buildup of pressure in the center chamber after both drive” puts automatic This ready-to-install Warner ‘package sipation and freedom from mainte- 


valves are shut. This connection is made in one quarter drive” gives you a fractional hp clutch- nance. Sturdier, widespread, long-life 
turn of the central portion without use of tools. The cou cycling on your machines brake unit assembled and ready to bearings run cooler under all conditions. 


pling is patented. Write IM 525, Idea Mart, DESIGN without engineering . . . couple to an input and output shaft. 


NEWS, 3375 S. Bannock, Englewood, Colo —=— Simply bolt it in place, hook up the Simple assembly, standard components 


without machining! lead wires and it is ready to g2- ‘The ELECTRO-PACK 
without costly engineering or machining! 


incorporates 
standard Warner units, available all 
Rugged, reliable design over the world. Service is simple, 
Lightweight and compact, the alignment fast and positive. 


a sere PRE Fe ELECTRIC 


a al Warner Electric Brake & Clutch Co., Dept. DN-9, Beloit, Wisconsin 


I'm interested! Send me full details on the new Electro-Pack 
Get detailed specifications Clutch-Brake Drive. 
on this new Warner Electro- Name 
Pack Clutch-Brake Drive 
Package—fill in and mail 





Title 





Company 


Address 





coupon now. 





City Zone State 
Stocked by Distributors in Principal Cities Throughout the World 
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ALITE 


By accelerating protons around a ring 80-feet in 
diameter to velocities approaching the speed of 
light, smashing them into a platinum target to 
disintegrate some of its atomic nuclei and study- 
ing the particles that shower out, scientists at the 
Princeton-Pennsylvania Accelerator will be gaining 
new knowledge about nature’s basic building blocks. 


Because extreme tolerances must be met in order 
to maintain the necessary control of the protons, 
only components of the finest materials and most 
careful workmanship were acceptable for use in 
the new machine. 


We're proud that we at Alite were selected to 
produce the high alumina ceramic spacers which 
support, position and insulate the magnet pole 
pieces in the Princeton-Pennsylvania Accelerator. 


The Alite formulation used in fabricating the 
446G 


For detailed description and 
specifications of Alite, write for 


® Helps New Princeton-Pennsylvania Accelerator 
Unlock the Atom’s Secrets 


thousands of magnet spacers required is 98% pure 
aluminum oxide. Alite was selected because of its 
high dimensional stability —dimensional tolerances 
on these parts were specified to +.0002 inches, or 
about: the diameter of a human hair. 


In supporting the pole pieces, which generate huge 
magnetic forces, the Alite spacers are expected to 
be subjected to unit loads as high as 40,000 psi. 


If you need a material that is rugged . . . will 
withstand elevated temperatures . . . has superior 
resistance to corrosion, abrasion, thermal shock 
and nuclear radiation . that has exceptional 
dielectric properties . . . that can be metallized 
and brazed to metal parts to form a vacuum-tight 
seal—then perhaps Alite is your answer. 


Tell us your specific requirements. Our ceramic 
specialists will provide all possible assistance. 


ALITE 





FREE Bulletins A-7R and A-40. 


DIVISION 


BOX 119 ORRVILLE, OHIO 
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Rotary Actuator 


U.S Patent 2.978915 Herbert I Metcalf Carol R 
Metcalf, administratrix, Malibu, Calif 


This solenoid-operated actuator is capable of high 
stroke rate with low friction losses. Axial motion 
of the solenoid armature is converted into a com- 
bined axial and rotary motion. 

The unit consists of relatively rotatable co- 
axial members, one of which is stationary and the 
other which is free to move axially and to rotate 
Several pairs of opposed parallel-edged slots 
extend in circular and axial directions. A ball is 
placed in each slot pair, coupling the members. 
Balls bear on the slot edges. Axial motion of the 
movable member causes rotation because of slot 
direction and extent. The movable member may 
be the armature of a solenoid or may be connected 
to a solenoid core. Because the balls bear only on 
the edges of the slots, friction is reduced and 


torque per unit energy input is high. 











MODIFICATION 
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Self-Starting 
Synchronous Motor 


British Patent 855,450; Albert H. Midgley, “Brookside” 
Thornhill Road, Moor Park, Northwood, Middlesex, 
England 


A new, compact, self-starting, clock-type motor 
has a permanent-magnet rotor. The field structure 
has two interspersed pole sets which have oppo- 
site instantaneous polarity when energized. Each 
rotor pole spans at least five stator poles and is 
divided by slots into three subpoles. Of these, the 
center subpole has greater circumferential length 
than the other two. 

The polar angle between two adjacent rotor 
subpoles is made smaller than the polar angle 
between adjacent stator poles of like polarity. 
With this design the rotor assumes a minimum- 
reluctance, idle position when the field is de- 
energized but immediately starts when supply is 
switched on. The output Stgtor 
shaft is driven through 
a simple gear train from 
the rotor shaft. 


Fuel Pump Throw Regulator 


Italian Patent 606,837; Alfa Romeo SpA, Italy 


This device automatically adjusts volume of fuel 
delivered by the pump of a gasoline injection 
engine as a function of air density and tempera- 
ture. Lever arm of the pump control shaft is varied 
by an elastic bellows responsive to atmospheric 
pressure variations. The bellows is connected to 
a bulb partially filled with a highly volatile liquid. 
One end of the bellows is rigidly connected to the 
pump control lever, the other has a cap sliding on 
the lever. The pump control shaft is pivoted on 
the cap. 


When temperature rises or air pressure drops, 


the bellows ex- 
pands and length 
of the control 
lever arm is de- 
creased. Suitable 
lever ratios result 
in fuel delivery 
adjustments re- 
quired by the 
engine character- 


istics. 





New Model! 


FRACTIONAL HORSEPOWER 


DYNAMATIC AJUSTO-SPEDE DRIVE 


Steps up Reliability and Durability 


New in design but a veteran of proven dependability, the Eaton-Dynamatic Fractional 
HP Ajusto-Spede Drive offers a compact, low cost solution to adjustable speed control 
problems. Improvements include: 


®@ Longer operating life @ More uniform cooling 
@ Less noise and vibration @Lighter weight @ Compact design 


The Ajusto-Spede Drive offers advantages not found in other methods of control. It is 
low in cost and easily installed. It is an integral combination of AC constant speed 
induction motor, eddy-current couplings, and single tube, electronic control. Special 
control functions, such as acceleration, inching, threading, cascading of multiple units, 
follower operation, constant tension and clutch motor operation can be provided by 
remotely mounted electronic controls. 

Ajusto-Spede Drives operate on standard 115/230 volt, single phase, 60 cycle or 
220/440 volt, 3 phase, 60 cycle alternating current. No special power source is required. 
Available from the manufacturer or from igh nearest Dynamatic Distributor in sizes 
of 4, 4, and 34 HP at 1600 RPM and 4, %4, and 1 HP at 3200 RPM. Can be supplied 
with either of ia types of pin alse ec friction brakes and integral speed reducer 
in a wide variety of gear ratios. 


Send for Illustrated Descriptive Literature 
———- DYNAMATIC DIVISION 


MANUFACTURING COMPANY 


EA a oh ee 3122 FOURTEENTH AVENUE e KENOSHA, WISCONSIN 


..Your partner in progress through research... 
Circle 31 on Reader-Service Card for more information 





INFORMATIVE NOTES TO Ideas from Tinnerman have cut costs, improved oe ee 

products. Here are examples from hep ictecaea 
ST TMOUGC!,.. “Cntmrapatacarnie | — ssecsiimsilis ous tus 
SAVE YoU MONEY Tinnerman can help you cut costs with a free EO a ee Ege eae 


Fastening Analysis of your product. Call your 
Tinnerman representative, or write: Tinnerman tee 8/10 Avenue Emile Zola, Billancourt, Seine, 
‘Trance 


Published sand wn bagi fo Products, Inc., Department 12, P. O. Box 6688, 
Designers and Engineers Cleveland 1, Ohio. Torque transmitted by this clutch, which operates 


ea ic i a i a i is ll ibe Gb a om on Gk eas Go a td em es Oe hs ee ee in either direction, is limited by a spring-loaded, 
auxiliary ring splined coaxially to a plate mounted 
on a helical guide. Ring and plate can move axially 
to one another, and with axial and angular move- 
SIDE-SNAP SPEED NUT fastener, originally designed for 
fastening aircraft templates, can cut assembly time wherever 
long, threaded rods are used. This heat-treated, spring steel 
fastener snaps sideways onto the bolt at any point along its 
length. One turn to tighten and the job is done—saving the time Pressure exerted by the Belleville disc-type 
and cost of running nuts down the length of the long bolt. spring loads the auxiliary ring and causes the 


ment relative to the hub. 





Torque received by the outer friction linings 


rotates the input plate and inner friction linings. 


inner linings to transmit torque to the hub output 
plate and to the ring which drives the guide- 
mounted plate. 

A large-pitch, multithread screw is used for 
the helical guide. A left-hand thread is provided 


if the input rotates clockwise. The helical guide 


PANEL FASTENER saves welding costs in assembling enameled 
metal panels on store fronts, filling stations, and homes. This 
SPEED CLip® fastener is rotated into self-retaining position in able force, dependent upon helix angle and sur- 
panel hole, then screwed to furring strip, eliminating six to face frictional coefficient. 

eight welding operations per panel. One of many Tinnerman If torque direction changes, the auxiliary ring 
fasteners that cut time and costs in building construction. and guide-mounted plate will tend to be drawn in 


causes the associated plate to bear with consider- 


a negative rotational direction, relative to the 
hub. The guide-mounted plate will move away 
from the inner friction linings and come against 
the stop carried by the hub. Pressure determined 
by the disc spring continues to be exerted on the 


MOLDING CLIP retains itself in panel hole until molding strip linings by the auxiliary ring. Torque transmitted 
is snapped on at a convenient station on assembly line. Four by the clutch in the negative direction is thus 
spring fingers bear firmly on molding flanges, prevent rattles lower than in the positive direction. 

due to vibration. Easily removed and reused. Though originally 
designed for refrigerator applications, this SPEED CLIP fastener 
may be used on ranges, air conditioners, metal cabinets, 


paneling, and dash panels. Input clutch 


' Auxiliary ring 
plate 


MELELILIDOELILEEDE 


ODOPOLEELOLIDODELE 


STUD CLIP solves retention problems at minimum cost 
wherever a .281” diameter plastic stud is used. Four of the 
SpeeD C.ip fasteners replaced 12 separate parts and four 
tapping operations in a clock-radio assembly, and cut assembly 
time in half. Installation and removal requires only a pair of 
pliers. Clip offers superior shock absorption. 








CANADA: Dominion Fasteners Ltd., Hamilton, Ontario. 
GREAT BRITAIN: Simmonds Aerocessories Ltd., Tre- 
forest, Wales. FRANCE: Simmonds S.A., 3 rue Salomon 
de Rothschild, Suresnes (Seine). GERMANY: Mecano : 
Simmonds GMBH, Heidelberg. GE ER are shoft 
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Worm Gearing 


British Patent 861,585; John McHugh, Leyland Motors, 
Ltd., Leyland, Lancashire. England 


Worm shaft Worm wheel 


‘i 


dedueeees 


Adjustable stationary thrust pads, each carried on 
two stems screwed into the axle casing, laterally 
support the worm wheel rim adjacent its engage- 
ment with the worm shaft. The design reduces 
worm wheel tilt and twist when a vehicle back 
axle is under heavy load, and thereby reduces 
wear. 

To prevent excessive friction, pad ends are 
chamfered, enabling worm wheel rotation to 
supply the central flat rubbing surface with lu- 
bricant. The stems have rounded heads which 
engage corresponding surfaces to permit slight 
pad rock. Running clearance adjustment is made 
when the gearing is not loaded. The stem square 
outer ends and locknuts are used to provide the 
adjustment. As load increases, pads come into 


operation. 


Exhaust System 


British Patent 865,822; Ronald Tinker, Middleton Junc- 


tion, Manchester, England 


Exhaust from engine 
A 


Expansion chamber 














SECTION A-A 


Exhaust gas expulsion from an internal combus- 
tion engine is accelerated by a pipe with a conical 
head fitted in an expansion chamber. An end plate 
situated on the expansion-chamber upstream end 
has two vertically aligned holes. The engine 
exhaust pipe is run through the plate upper hole 
to deliver the gases into the chamber. The coned 
pipe, with its upstream cylindrical end made as 
wide as possible, is secured to the lower hole 
in alignment with the chamber outlet. Vehicle 
movement causes air entering the coned pipe to 
pass through the reduced end aperture as a jet 
into the narrowest portion of the expansion cham- 
ber. This jet assists gas expulsion from the cham- 


ber. 


Here’s how ARROW FASTENER Co. gets 


Truarc Retaining Rings FREE! 


senate tee 
U.S. PAT. NO. 2,837,812 


aii, 


\, 
“i 


Mechanized Ring-O-Mat® designed by Truarc Engineers 
doubles stapler production for saving of $2500/year 


Arrow Fastener Co., Inc., Brooklyn, N. Y., uses three 
Truarc Series 5144 reinforced E-rings to secure com- 
ponents in its Model T-50 compression stapler. Origi- 
nally, Arrow operators installed the rings by hand with 
conventional applicators and dispensers. Fast? Sure — 
but Truare engineers suggested to the company how 
the job could be done even faster and more economi- 
cally by mechanizing the entire ring assembly operation. 


Working closely with the Arrow engineering and 
production staff, Truarc mechanization engineers de- 
signed the unique Ring-O-Mat shown above. The unit 
installs the three E-rings in a single operation, twice 
as fast as the former hand method. Savings with the 
equipment are $2500 a year — enough to pay for all 
the rings the company uses! 


Interested in getting your retaining rings FREE? 


Bulletin 459-13 describes a number of assembly techniques for mass-production 
ring installation. Write for a copy or see your Truarc representative. 


WALDES KOHINOOR, INC. 


47-16 Austel Place, Long Island City 1, New York 


Here’s how the Ring-O-Mat works. The Truarc rings 
are supplied in tape-wrapped Rol-Pak® cartridges 
which are loaded on vertical magazine rails at the cen- 
ter of the unit. To install the rings, the operator merely 
places the stapler in a nest at the front and pushes the 
control buttons . . . the Ring-O-Mat does the rest! 
Applicators connected to the air cylinders grasp the 
bottom ring in each stack and move forward, seating 
the rings in accurately located grooves pre-cut in pivot 
pins extending through the body of the stapler. When 
the rings are fully seated, the applicators are with- 
drawn automatically and the operation is completed. 
Simple, fast, fool-proof — a typical example of how 
Truarc retaining rings lend themselves to mechanized 
assembly, A good example also of how you get more, 
than a fastener when you buy Truarc! 


WALDES 
© TRUARC 
1 Rian 
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TERRIFIC! 


— and how long will the 
flexing member last? 


Good question. The heart of Para-flex is a tire with synthetic tension members bonded 
together in rubber — which provides a flexing body that automatically compensates for 
all combinations of misalignment and end float, and absorbs vibration as well! 

This amazing coupling has now been used in American industry 4 years. Thousands 
are in operation — in steel mills, paper mills, oil fields, mines, quarries, chemical plants, 
everywhere—and in these 4 years, replacements of elements have been negligible. 

Dodge Standard Para-fiex takes angular misalignment up to 4°, parallel misalign- 
ment up to 4%” and end float up to 5” depending upon the size of the coupling and 
the duration of shaft displacement. 

Dodge Para-flex is available in 3 types—Standard, Flywheel and High Speed 
(shown at right). The Standard type is stocked in capacities up to 3640 hp at 910 rpm. 
Ask your Dodge Distributor, or write us for complete technical bulletin. 


Dodge Manufacturing Corporation, 300 Union Street, Mishawaka, Indiana 


+ + 
The Products with the Pluses ..+. 
> 


D&E 
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The new idea in flexible cushion 
couplings, with a flexing member 
that “swallows up” misalignment. 














No lubrication, no maintenance. 
Replace flexing element without 
moving driver or driven machine. 














Flywheel and High Speed Types. 
For use with motors and internal 
combustion engines turning up to 
5230 rpm. 


DODGE 


Para-flex 


CALL THE TRANSMISSIONEER, 
your Dodge Distributor. 
Look under “Dodge Trans- 
missioneer’’ in the white 
pages of your phone book. 
Factory trained he can give 
you valuable assistance. 





PATENTS 


Pipe Coupling 


British Patent 862,673: W. P. White, United Kingdom 
Atomic Energy Authority London, SW. England 


A bevel pinion on a tube and a coaxially mounted 
square-ended rod function together as remote 
controls to make and break a new coupling from 
behind radiation shielding. Two axially sliding 
pipe ends, with locating shoulders to define theit 
movement range, are assembled in the coupling. 

The left-hand pipe end is held in a conventional 
lathe scroll chuck operated by the rod square 
end engaging the chuck key. The right-hand pipe 
end is located in line with the left-hand end by 
screwing it into a cover plate with threaded cen- 
tral boss. A ball bearing in a housing secured to 
the chuck and cover plate supports a ring to which 
a bevel gear is welded. 

To join the pipe ends, the bevel pinion is ro- 
tated in a direction to move the right-hand pipe 
end from left to right until arrested by the end 
plate. The left-hand pipe end then is inserted 
fully in the chuck and the jaws closed by turning 
the square-ended rod to centralize the assembly 
and prevent the pipe end rotating. The bevel 
pinion now is turned in the opposite direction to 
move the right-hand pipe end from right to left 
until its conical seat contacts the other pipe end. 
Further bevel pinion rotation forces the left- 
hand pipe end through the chuck until the inner 
shoulder abuts the jaw inner sides and tightens 
up the coupling. To break the coupling, the pro- 


cedure 1S reversed. 


Threaded boss 
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End plate 
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The following list compiled from recent issues of the : i" nm 

Patent Gazette gives you increased coverage of new ¢ ; ” 

patents whose details may be useful to product and | = ? SEA LED 
machine designers. Copies may be obtained from the i : sili . 


U. S. Commissioner of Patents, Washington, D. C. The 


rie wi a a Cage 7ywe NEEDLE BEARINGS 


7. s . 
FORCE-MEASURING INSTRUMENT — -- simplify design 


U S Patent 2,992,561; William G. Burt, Jr., Weston, 


2 eee e 
Mass., assignor to General Communication Co., Boston, eel --reduce bearing space 
Mass 7° “ 
a 
--Save production costs 


=< . for 
CONTROL CABLE TENSIONING DEVICE ‘ a _ ? 2 
US Patent 2,992,568; Francis V. Benkovesky and Robert ae é, ’ i. ; Allmand vico Generators 
W. Siltamaki, Burbank, and William G. Morris, Van A A , : 
Nuys, Calif., assignors to Aero Mfg. Co., North Holly- 
wood, Calif. 














TRANSMISSION ASSEMBLY 
U S Patent 2.992 566: Wesley Max Walker, Fowler, Kan 





VIBRATION DAMPER ASSEMBLY 
U S Patent 2,992,569; Ralph H. Katzenberger, Indian- 
apolis, Ind., assignor to Schwitzer Corp., Indianapolis, 


Ind 


HYDRAULIC STROKE LIMITER 
U S Patent 2,992,631; Walter J. Fallows, Jr., Grand 
Rapids, Mich., assignor to Lear, Inc 


FRICTION COUPLE 


U S Patent 2,992,706; Howard B. Huntress, Suffern, ae epcal : : enw, VICO stabi- 
“ , assignor to American Brake Shoe Co., New York, : as : be ae : salon A Fluctuating lizes at con- 


mechanical stant 1800 
2 me e py: ; : power takeoff rpm. to gen- 

REVERSING HYDROSTATIC TRANSMISSION é ee ee . pe eaeh 650 to 1950 

U S Patent 2,992,712; Daniel F. McGill, 2344 NE 52nd ; 

St., Portland 13, Ore. 


SYNCHRONIZER FOR TRANSMISSION MECH- 


rpm 
ANISMS pers 3 wake: ee 
U S Patent 2,992,714; Lucien Peras; Billancourt, France, ieee eg = Sa ioe pes me 2 ns 


assignor to Regie National des Usines Renault, Billan- 











court, France. 


© Longer rolle greater capaci 
ROTARY FLUID COMPRESSORS EFFECTIVE SEAL DESIGN rs for , city 
U S Patent 2,992,769; Lorenzo Manzanera, San Antonio, keeps dirt out--lubricant in e Two bearing lengths for flexibility 
Tex., assignor to Petty Labs., Inc., San Antonio, Tex. — e Single or double seals to suit needs 


Built-in Neoprene seals provide posi- 
ROTOR CONSTRUCTION AND FABRICATION tive exclusion of foreign matter — Only Orange construction 
U S Patent 2,992,810; Edward A. Stalker, Bay City, retain lubricant —and will relieve provides effective sealing without 
Mich., assignor to The Stalker Corp. pressure, preventing displacement of reducing roller length or load 
seals when bearing is overlubricated. carrying capacity. Only Orange provides 
SHOCK ABSORBER two bearing lengths for each shaft diam- 
U S Patent 2,992,815; John T. Ellis,Jr., Maine Township, eter, with full length rollers in proper 
Cook County, IIL, assignor to Hanna Engineering Works, proportion to race for maximum load- 
Chicago, Ill. Orange Cage Type Needle Bearings are stocked carrying capacity. Orange cage design Single Seal 
in popular sizes from 1/2” to 2” shaft diameters. guides rollers to prevent skewing and 
SEAL CONNECTION Other sizes available as volume requirements are provides exceptional lubricant capacity. 
U S Patent 2,992,843; Thomas R. Smith, Newton, lowa, established. 


assignor to The Maytag Co., Newton, lowa. WRITE FOR ENGINEERING MANUAL M-59 

SPLIT SLEEVE-TYPE SHAFT CONNECTOR HAV- ORANGE ROLLER BEARING CO., Inc. Fem 
ING AN ELASTIC SLEEVE 559 Main Street, Orange, N. J. oN 
U S Patent 2,992,844; William A. Williams, Philadelphia, {Kany 


Pa., assignor to T. B. Wood’s Sons Co. Needle Bearings — Staggered Roller Bearings % f 
ROLLER BEARINGS Journal Roller Bearings — Thrust Roller Bearings / 


Cam Followers 
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this unique 
variable 
pole arm 
development 


...in the NEW 
VP Ill MOTOR \ 


aSsures 100% STARTING 
RELIABILITY 


To build your product better ...or develop a new one... 
choose the VP-III synchronous motor. It’s the only perma- 
nent magnet motor that starts instantly — even when rotor 
poles are in dead-center position. 

The VP-III motor’s reliable starting characteristics stem 
from a unique, L-shaped variable pole arm. Whenever the 
poles of the rotor are dead-center, the field coil induces 
magnetism in this arm to turn the rotor. 


Positive iubrication, heavy duty gear train and high out- 
put torque are added reasons why the VP-III motor helps 
you design better electromechanical devices. Write for 
full information to Dept. N. 

Put greater promise in your product . . . specify precision Lake 
City timers, powered by VP-IIl motors for absolute reliability — 


Vvc-300 
variable cam 
timer, with 
one to eight 
circuits. 


MODEL 105: 
1-6 circuit cycling timer; 
positive-stopping design 


CD-100: compact, 1-2 circuit 


; i GT-100: general purpose timer 
timer; dust cover optional. 


with single DPDT or SPDT switch. 


LAKE CITY, INC. 


A SUBSIDIARY OF CONTROLS COMPANY 
CRYSTAL LAKE, ILLINOIS 


OF AMERICA 
tC-3-61 
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DESIGN IDEAS 


NEws 


HLECTRICAL 


Tape Reader's Magnetic Switches Control Printed-Circuit Motors 


Victor W. Wigotsky, Eastern Editor 


A high-speed photoelectric tape reader uses printed- 
circuit reel motors controlled by magnetic switches. 
Mechanical contact is eliminated. This avoids po- 
tential maintenance problems associated with con- 
ventional methods, since switching occurs approxi- 
mately 100 times a minute. 

An individual storage arm on each reel controls 
its respective reel motor, while the amount of tape 
available in the loop, on either side of the reading 
head, controls the arm position. As a vane on each 
arm moves to its extreme limits, it is positioned be- 
tween a magnet and the core of the magnetic switch. 
The shielding of the magnet’s flux by the vane then 
fires a controlled rectifier. 

The controlled rectifiers are positioned to turn 
the motor “on” and “off” in the direction required 
to maintain a constant tape loop. For rewind, the 
proper magnetic switch is activated to drive the pre- 
scribed reel motor and move the tape over the read 
head at speeds in excess of 1000 characters per sec. 

In the capstan drive, the design takes advantage 
of the fast response, because of low inertia, of the 
printed-circuit armature. Tape is advanced asyn- 
chronously up to 300 lines per sec without clutches, 
pinch rollers or brakes. Low inertia of the printed- 
circuit armature permits the motor itself to start 
and stop the tape precisely. This differs from con- 
ventional methods in which the motor runs con- 
tinuously and is compensated by use of clutches, in 
conjunction with pinch rollers and brakes, to assure 
precise control of tape position. Elimination of these 
precision parts again reduces maintenance and in- 
creases reliability of the tape reader. 

Tape advance is caused by an external pulse. The 
tape is stopped by an amplified signal from the 
sprocket, a selected read hole or from an external 
pulse. Speed of the tape, when reading asynchro- 
nously, is controlled by the frequency of advance 
pulses up to 300 characters per sec. If the stop signal 
is blocked, the free-running or slewing speed is 400 
characters per sec. The capstan and reel servos per- 
mit a “stop on a character” at this speed. 

The Model 300R Photoelectric Tape Reader was 
designed by Photocircuits Corp., Glen Cove, N. Y. 
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Storage arm 


CONTROLLED RECTIFIERS in each reel system provide 
one of two polarities to motor in order to take-up or feed 
tape for desired direction of rotation. Rectifiers are fired by 
high-frequency pulses controlled by toroid whose saturation is 
related to position of storage arm. 


Conventional d-c armature 


Magnets 


Armature 


REDUCTION OF MECHANICAL TIME CONSTANT in 
capstan drive was achieved by raising motor’s flux density to 
13,000 gauss. Flux from magnets located on either side of 
armature is concentrated to produce this high density. It 
provides mechanical time constant of approximately | milli- 
sec. Since armature conductors are exposed completely on 
disc surface, continuous start-stop action is permitted without 
overheating problem encountered with conventional d-c mo- 
tors. 


he Pee ie 








Read aperture 











Relative directions of rotation 
tend to separate roller and drive 


Capstan drive 


Relative directions of rotation 
tend to jam roller and drive 
together 


Left to right tape trovel. If arrows are reversed 


in direction, functions change 


REVERSIBLE CAPSTAN DRIVE 


BIDIRECTIONAL READING is possible while 
directly driving tape. Capstan wheel must pull 
tape across reading head. While this can be 
achieved simply in one direction, loop will not 
seat properly in read head when tape motion is 
reversed. Simple solution was found by pivoting 


Light source 


Printed circuit motor 


Perforated paper tape 





Printed circuit motor 





PHOTOELECTRIC DIODES which sense tape 
holes are located in line below tape. Holes con- 
sist of eight read holes and one sprocket hole. 
Reels remain stationary during small increment 
of tape motion. However, left storage arm is 
pulled progressively outward by tape and right 


Tape sprocket holes 


rollers to “jam” on forward side of capstan 
wheel and holding tape firmly. Holding force 
automatically transfers to opposite side of wheel. 
For rewinding, capstan pressure rollers are re- 
moved from capstan by tape tension resulting 
from differential speed of reel mechanisms. 


Storage 
orm 


Mirror rt 
—_— 7- 
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Magnet 


Storage 
-— vane 
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Torsion springs 


Capstoan roller 


Capstan wheel 


storage arm is pulled inward by torsion spring, 
as tape is being fed into right loop. Left reel 
motor starts when storage arm on left moves to 
its outer extreme and supplies tape to loop. 
When storage arm on right moves to its inner 
extreme, motor removes excessive tape from loop. 


“‘twofer”’ 


With Heinemann’s Type A Silic-O-Netic®, you get two relays 
for the price of one: a time-delay relay and a load relay. In 
one small package (shown actual size above), you get a time- 
delay relay that can double, if you wish, as a load carrier, too. 
(It’s got a continuous-duty coil; you don’t have to use aux- 
iliary lock-in circuits or slave relays.) 

The Type A tips the scale—barely—at three ounces. It 
comes with any delay you spec, from a quarter-second to two 
minutes, can be supplied for use on any one of twenty stand- 
ard AC or DC voltages. Contact capacities range up to three 
amps. Maximum power consumption is two watts AC, three 
watts DC. Switching is SPDT or DPDT. Operating life is some- 
where in the millions (the hydraulic-magnetic delay element 
is hermetically-sealed, fatigue-free). 

The Type A (and the entire line of Heinemann time-delay 
relays) is described in full in our Bulletin 5003. A copy is 
yours for the asking. 


HEINEMANN ae COMPANY 


105 BRUNSWICK PIKE TRENTON 2, NEW JERSEY 


SA.2466 
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How Gates Super HC Drives can save space, 


weight, money on the machines you design 


Ask your local Gates Man to design a drive for your ma- 
chine two ways: A conventional V-belt drive and a Gates 
Super HC High Capacity Drive. A quick comparison will 
show you that the new Gates Drive costs up to 20% less 
than a conventional V-belt drive, weighs about 20% less and 
can handle your power requirement in 44 to 4 the space. 

These advantages are possible because of exclusive, basic 
changes in V-belt shape and construction that permit this 
drive to transmit up to 3 times the horsepower of a conven- 
tional V-belt drive in the same space. 

Manufacturers everywhere have standardized on the Gates 
Super HC Drive—the first and most advanced High Capacity 
Drive. It is your best assurance that your power transmission 
unit will remain up-to-date for many years to come. 

The Gates Man, located near you, has had long, intensive 
training and experience in drive design. Contact him for 
complete technical data on Gates Super HC High Capacity 
Drives and for expert drive design aid. 


The Gates Rubber Company, Denver, Colorado 


BPS4 


Gates Super HC V-Belt Drives 


Gates Super HC Drive 
Gives you these benefits: 


& Saves up to 50% in drive space. 

®@ Reduces drive weight 20% and 
more. 

= Cuts drive costs as much as 20%. 

@ Reduces bearing load, increasing 
bearing life. 
Guards can be smaller, 
lighter weight. 
Belt speed up to 6000 ft/min possi- 
ble without dynamic balancing. 
Less costly, higher speed motors 
can often be used. 
Jackshafts and outboard bearings 
can sometimes be eliminated. 


Exclusive design features 
include: A Precisely Engi- 
neered Arched Top, Concave 
Sides, Flex-Weave Cover, super 
strength tensile construction. 
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Building the future on 
50 years of progress 


IDEAS... BLECTRICAL 


Nickel-Cadmium Cells Extend: | 


Edward W. Schrader, Western Editor 


A passive network using two d-c supplies in a 
modified Wheatstone bridge detects minute 
amounts of combustible gases and toxic vapors, 
such as toluene and xylene, in concentrations far 
below the accepted MAC limits. 

MAC stands for Maximum Allowable Concen- 
tration—the greatest concentration in parts per 
million (ppm) that man may safely be exposed 
to over the normal work day. 

Although designed originally for use by indus- 
trial hygienists, the device is often used in arson 
investigations to establish whether kerosene or 
other flammable liquid was used to set a fire. In 
other applications it is used to control quality by 
detecting small concentrations of organic vapors 
given off during the processing of materials. 

Nearly identical voltage is required from the 
two cells for the measuring milliammeter in the 
instrument. The milliammeter may be adjust- 
ed for slight variations in cells or filaments by 
means of two potentiometers, one for coarse zero 
adjustment and a second for fine adjustment in 
the bridge network. 


AROMATIC HYDROCARBON INDICATOR with re- 
chargeable nickel-cadmium batteries has sufficient capacity 
for 8 hr of continuous operation. Recharging is accom- 
plished by plugging into 115v, 60-cycle a-c line. Charger is 
trickle-type, which supplies low rate of current sufficient 
to maintain battery capacity under normal service. Meter 
scale is calibrated for benzene, toluene and xylene. For 
other gases, conversion factor is applied to meter reading. 
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Life of Hydrocarbon Indicator 
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ELECTRICAL SCHEMATIC of modified Wheatstone 
bridge to measure concentrations of aromatic hydrocarbon 
vapors. Three switches are ganged together for simple op- 
eration: position | is off; position 2 is battery-voltage 
check; position 3 is voltage-balance check between bat- 
teries; position 4 measures hydrocarbon vapors up to 1.0 
of lower explosive limit; position 5 checks for low con- 
centration .in parts per million range. In ppm range it is 
necessary to use drying agent in probe to eliminate humid- 
ity in samples, which would cause inaccurate reading. 


A hand-operated squeeze bulb draws in a sam- 
ple of air to be tested, through a probe and hose 
assembly. The sample surrounds an active fila- 
ment of platinum wire. This element when 
heated has the property of acting as a catalytic 
agent in the presence of combustible gases. A cur- 
rent passing through the filament wire heats the 
wire to a temperature which makes the filament 
catalytically active. Combustible gas in the sample 
is burned at the surface of the wire. The amount 
of heat given off by the burning sample is propor- 
tional to its concentration. 

This heat rise causes a resistance change in the 
bridge network, which in turn creates a corre- 
sponding current change in the sensing milliam- 
meter. A reference filament in the other half of 
the bridge circuit is also made of platinum wire; 
its atmosphere is free of any contaminating gas. 

The Aromatic Hydrocarbon Indicator Model 
SS is a design development of Johnson-Williams, 
Inc., Palo Alto, Calif. 


Again, WESTERN 


ELECTRIC 


vor- Tit miels 
TRS 

PAR 
Process 
to cut 
assembly 


Economy record on wall phones duplicated on new telephone 


Western Electric had a ready answer for low cost assembly 
of the many components in the base of their new telephone. 
It had been developed by Western Electric engineers, with the 
help of TRS riveting experts, for a similar problem on wall 
phones. 


it had paid off with a 35 percent labor saving and an 80 percent 
boost in production rate! 


The Western Electric set-up described here is a production- 
proved example of what may be accomplished with the PAR 
Process . . . TRS Production Automated Riveting. Even 
though your assemblies are less complex, it will pay you to 
investigate the PAR Process. A TRS man may help you sim- 
plify and speed-up operations . . . minimize handling .. . 
decrease parts spoilage . . . through more automatic riveting 
and dependable quality TRS rivets. Often a TRS man can 
help achieve remarkable results from existing equipment. 
Always he’ll have the style and size rivets you need. 


11 Rivets Set in Complex Pattern in Only 2 Operations 


Here is the specially engineered Multi-Head Riveter which 
helps cut costs for Western Electric. Eleven automatic riveting 
machines are combined with a specially designed rolling 
assembly fixture to minimize handling 5 parts of the assembly. 
In 2 operations, parts are attached to baseplate wih 11 TRS 
rivets in a complex pattern. 


Don’t Buy Riveting Machines until you learn how the TRS PAR process revolutionizes riveting 


® 


TUBULAR RIVET & STUD COMPANY 


QUINCY 70, MASSACHUSETTS * TRS SALES OFFICES: Atianta + Buffalo * Charlotte * Chicago + Cleveland 
Dallas * Detroit * Hartford * Indianapolis * Los Angeles * New York * Philadelphia + Pittsfield * Quincy 
St. Louis * Seattle. MIDWEST FACILITIES AND STOCK IN CHICAGO. See “Yellow Pages” for phone numbers. 


If it’s a Tubular Rivet TRS makes it...and Better Tl W (\ iif T Fr 
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NEW PRODUCTS 


Squirrel-Cage Blower 301 


Utilizes Inside-Out Motor for Direct Drive 


An inside-out, permanent split, capacitor-type motor, in which the stator is on 
the inside and the rotor is on the outside, provides special advantages when used 
to drive a squirrel-cage blower. This type of motor offers high efficiency with low 
operating-power requirements. Apparent advantages in this new design are: 
elimination of belts, pulleys and external motor mounts for more compact blower 
dimension possibilities; exclusion of internal starting switch; and use of two 
bearings as compared with four on 
conventional belt-driven blowers. 
Clear air intake openings without 
motor blockage provide an even air 
discharge pattern that eliminates hot 
spots. It is claimed that the low in- 
rush current of this motor, approxi- 
mately half that of a comparable ca- 
pacitor start motor, eliminates draw 
on the power lines and extends fan 
control life. 
A. O. Smith Corp., Electric Motor 
Div., Tipp City, Ohio. 
INSIDE-OUT MOTOR is currently built 
in following ratings: 
HP Voltage Pole RPM 
1/4 115 6 1050 


1/4 230 6 1050 
gs BLOWER WHEEL 
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ROTATING DIE CAST 
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PM D-C Motors 302 


Operates from 6 to 115V D-C 





27 volt 


Torque vs speed current, mph 
+ and efficiency curves for motor. 
+ average of CW and CCW rototions: 
[room ombi ent. 


post 








Milli-horsepower 

















Speed times 10° rpm 























Torque in oz—inches 


Permanent-magnet, fhp motors, designed to meet military requirements, measure | 
inch in dia, offer high efficiency and are built to the same standards as the larger series 
of the manufacturer’s motors. Three lengths are available and the motor can be sup- 
plied for use on any voltage from 6 to 115v d-c. Square brushes, retained by a constant- 
pressure spring, insure long brush life. Rotary components have an explosionproof 
housing and are designed to satisfy environmental requirements of MIL-M-8609 
(ASG). As in all PM units, dynamic braking can be employed. A DPDT switch or sim- 
ple relay circuit is all that is needed to bring the armature to rest in a few revolutions. 
Typical characteristics for a 27v motor are: duty cycle, 4 minutes on, 6 minutes off: 
torque, 1.0 oz-in; rpm, 17,000, and current rating, 0.85 amp. 
Barber-Colman Co., Dept. 2411, Motors & Components Div., Rockford, III. 


Pushbutton Fastener 303 


Offers Quick Release:for Lift-Off Covers 

This low-cost quick-release holddown is mounted to inside of cabinet by rivets or can 
be welded. Only a small pushbutton is visible on outside of closure. Operation is 
simple—press button in, lift cover to open; shut for automatic and positive latching. 
Measuring only 3/4 inch in width and 2-1/2 inches in length, holddowns are made with 
either 90- or 180-deg keeper mount- 
ing. Installation is easy. Keeper and 
release button are steel, cadmium 
plated. Spring is steel, lubrite. Weld- 
ing nib (where used) is steel, copper 
plated. Holddowns are useful for in- 
stallations where quick accessibility 
is essential without the need for pro- 
tection from tampering. 

Southco Div., South Chester Corp., 
Lester, Pa. 
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Self-Aligning Bearing 


Self-aligning to 5 deg off center line around the 
full 360 deg, this unit retains and aligns itself in 
sheet metal of 0.040 inch or heavier stock. Bear- 
ings are of du Pont “Delrin”. Retainers are steel, 
aluminum or stainless steel. Aluminum type may 
be mounted in materials of Rockwell hardness of 
B-50 or less; steel types B-70 or less. Assemblies 
are designed to center in a prepared hole, clinch 
securely and resist torque. Assemblies may be re- 
moved by a press and a new bearing installed. The 
unit is available in shaft sizes from 1/32 to 1/4 inch. 

Spyraflo, Inc., subsidiary of Penn Engineering 
& Mf. Corp., Drawer “E”, Miami 64, Fla. 


Clip-On Fastener 


For many applications, the Type LHA4972 fas- 
tener economically can replace fixed and floating 
anchor or plate nuts—completely eliminating the 
cost of riveting and riveting tools. It can be used 
effectively also for many types of sheet-metal or 
fiber-glass assemblies for missile and electronic 
end-use as long as the 0.020-inch thickness of clip 
can be tolerated between mating surfaces. Cost of 
riveting is eliminated and ease of removal or re- 
placement is an advantage. An important feature 
of the new design is a locating eyelet formed on 
the base plate which snaps firmly into hole drilled 
or punched in sheet. Shape of the eyelet and 
spring tension of clip design insure that the fas- 
tener will not shake loose from assembly during 
transportation in the shop and prior to insertion 
of screw. The unit is manufactured from carbon 
steel; available inventory size 10-32, other sizes 
in design. Locking torque and tensile meet MIL- 
N-25027 specifications. 

Elastic Stop Nut Corp. of America, 2330 Vaux- 
hall Rd., Union, N. J. 


EVEN DOUBLE THE THICKNESS: 


Fairmont Stainless Clad Aluminum sheet gives you 
FASTEST, MOST UNIFORM HEAT TRANSFER 


ie 





Fairmont Stainless Clad Aluminum 


-100 THICK 


Copper Core Stainless Carbon Core Stainless 


-050 THICK -O50 THICK 


After five minutes at maximum distance from controlled heat 
source, pan made of Fairmont Stainless Clad Aluminum, even 
though double thick, shows 290° F at side wall—in comparison 


with 230° F for copper core pan and 120° F for carbon core pan. 
Utensils furnished by courtesy of Vita Craft Manufacturing 
Company. The testing devices courtesy, Leeds & Northrup: 


LIGHTEST WEIGHT, WITH S 


3 


Fairmont Stainless Clad Aluminum Copper Core Stainless 
-100 THICK -050 THICK 


Although twice as thick and correspondingly strong, the 
Stainless Clad Aluminum pan weighs up to % less than the 
copper core or carbon core pans. This means lower shipping 


WHAT’S YOUR NEED FOR THIS MAGIC METAL? 


2 plus 2 equal 4. And Fairmont Stainless Clad Aluminum — with its unique com- 
bination of the strength and corrosion resistance of stainless steel permanently 
bonded to the light weight, good conductivity of aluminum—adds up to a bonanza 
in business-building product improvements. In many fields. From pots and pans 
to appliance and automotive trim, to architectural components. Whatever your 
line, the above has given you ideas. Let us help you with them. Write for further 
i information. Or phone your local Fairmont office for a Fairmont field engineer. 


i Carbon Core Stainless 
-050 THICK 


costs. Also, increased sales appeal to Mrs. Homemaker, 
who will simply love a sturdy pan that’s nevertheless easy 
to lift. 


FAIRMONT ALUMINUM COMPANY 


SUBSIDIARY OF CERRO CORPORATION 


Sales Offices in Principal Cities 


FAIRMONT + WEST VIRGINIA 
FAIRMONT 3010 *e CABLE ADDRESS: FARMON 
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Here’s what Quality-Controlled 


PALNUT” LOCK NUTS 


can do for YOUF 
_ assemblies! 


e REDUCE COSTS. PALNUT Lock Nuts 
are precision-produced in huge volume at 
very low cost—priced less than other lock- 
ing methods, often less than plain nuts. 


e REDUCE PARTS. A single PALNUT can 
replace an ordinary nut, lock-washer, flat 
washer and sealer washer according to 
type used. 


e SPEED UP ASSEMBLY. PALNUTS ap- 
ply easily and fast with ordinary manual 
or power tools—extra fast with PALNUT 
Magnetic Wrenches. No auxiliary fastener 
parts to handle. 


e HOLD SECURELY. PALNUTS exert a 


resilient, double-locking action that holds 
tight under severest vibration. 


e SAVE SPACE. Most PALNUTS require 
less space than other fasteners and save 
additional space by eliminating lock- 
washers and flat washers. 


e SAVE WEIGHT. PALNUTS save 65% 
of the weight of ordinary nuts, 80% of 
nut and lockwasher, 85% of nut, lock- 
washer and flat washer. 


TIN =. P72 


WRITE for detailed catalog giving engineering data, dimensions, load 
ratings, i of all types of PALNUT Lock Nuts. Describe appli- 
cation for free samples. Call in a PALNUT fastening engineer for discussion. 


talleati 





THE PALNUT COMPANY 


DIVISION OF UNITED-CARR FASTENER CORPORATION 
18 Glen Road, Mountainside, N. J. 
Canada: P. L. Robertson Mfg. Co., Lid., Milton, Ont. 


UT LOCK NUTS 


for quick, secure fastening at low cost 
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MECHANICAL 


FHP Gearmotor 
The clutch of this rotary component disengages 
rotor pinion from remainder of gear train when 
unit is de-energized to prevent coasting of output 
shaft. HGM 


motor also provides freewheeling gear train so 


Type fractional-horsepower gear- 
that output shaft may be turned manually when 
power is off. Extremely low noise level is said to 
be obtained in motors without clutch, through 
use of special nylon helical rotor pinion and first 
gear. Motor specifications are: two-pole shaded 
pole, a-c induction motor, available in voltages 


ranging from 6 to 220v, 50 or 60 cycles. Cooling 


fan is available for continuous-duty applications. 
Self-aligning porous-bronze bearing with felt oil 
reservoir offers lifetime lubrication. Field coil can 
be furnished with solder terminals or leads. Quick- 
Output 
speeds range from 1 to 800 rpm; output torque 


disconnect terminals are obtainable. 
ranges to 50 Ib-in at 1 rpm. Output-shaft diameters 
are 3/16, 1/4, 5/16 and 3/8 inch; shafts may be ex- 
tended from either or both sides of gear reducer. 
Molon Motor & Coil Corp., 3737 Industrial 


Ave., Rolling Meadows, III. 
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DESIGN 
TRENDS 


ARTHUR A. NICHOLS 


VALUE ANALYSIS REVEALS 
SPECIAL ADVANTAGES OF 
INTEGRALLY BUILT-IN PUMPS 


» Designers of machines employing 
lubricating pumps or low-pressure 
hydraulic systems can now achieve 
more compact design and reduced 
costs by integrating three matched 
Gerotor pump components directly 
into their mechanism. This space- 
saving innovation is now widely spe- 
cified for machine tool, automotive, 
aircraft and other fluid systems. 


Fig. 1. Three Gerotor components permit pump to 
be incorporated as integral part of housing or 
frame of mechanism, eliminate need for purchase 
and mounting of separate, complete pump 
» A three-piece insert package makes 
this economical pump integration pos- 
sible. Consisting of an inner and outer 
Gerotor and an eccentric locator-ring, 
the unit becomes a complete pump by 
simply boring the casting or frame of 
the mechanism to accommodate the 
locator ring O.D. and by providing 
porting. This design makes the main 
casting do double duty as the pump 
housing, thus eliminating a very con- 
siderable cost factor. A drive can be 
taken from any convenient shaft. A 
simple, positive-acting automatic re- 
versing feature can be built in»at little 
cost. 
» The Gerotor is a form of intermal 
gear pump consisting of only two mov- 
ing parts: an inner toothed element 
and an outer, meshing toothed ele- 
ment. The inner element has one less 
tooth than the outer and the “missing 
< tooth” provides a 
ge ‘ne chamber to move 
x the fluid from the 
inlet port to the 
outlet. (See Figure 
2). Pump* capacity 
is measured by the 
volume of the 
“missing tooth” 
multiplied by the 
number of driver 
FIG. 2 teeth and RPM. 
» The designer thus has the advan- 
tage of several variables to secure a 
given capacity within his space limita- 
tions: Gerotor diameter — which 
governs the area of the pumping 
chamber — Gerotor thickness which, 
taken with area, determines chamber 
volume — Gerotor RPM, since this is 
a positive displacement pump. Thus, it 
is possible to vary the diameter, the 
length and the speed of the pump 
within certain overall limits to secure 
the wanted capacity. 


W. H. NICHOLS CO. 


Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
“the miller that uses its head’’. 


48 WOERD AVE., WALTHAM 54, MASS. 
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° STEEL LINE AND FITTINGS 
¥%”’ Diameter Flow Passage 
Leak-proof Fitting Seal 
Balanced Line Valves 
Low Torque at 12,000 PSI 
Replaceable Seats and Spindles 
Control Valves 
Pilot Operated Valves 


| Pressure Vessels 


° DEHYDRATION EQUIPMENT 
Cartridge Type Systems 
Refrigerated Mechanical 
Separators 
Oil Vapor Removal to 0.3 PPM 
Minus 115°F. Dew Points 


° Write for Catalog Today! 
PRESSURE COMPONENTS, Inc. 


3429-D OCEAN VIEW BLVD. 
GLENDALE 8, CALIFORNIA 
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1/4-Turn Fastener 


PALNUT % TURN 
FASTENER FOR 
FINGER ASSEMBLY 


#1 PANEL 


#2 PANEL 


Low in cost and consisting of only one piece, a 


lightweight spring-steel quarter-turn fastener 
provides rapid and simplified assembly and disas- 
sembly for blind fastening applications. Fastener 
is inserted into prepared holes in panels, then 
locked and unlocked by pressing firmly with fin- 
gers and rotating 90 deg in either direction. Part 
No. QA50080 is self-retaining in outer panel, 
avoiding displacement when assembly is opened. 
A barrel shank keeps fastener centered in hole 
and adds shear resistance. Working samples are 
available. 

Palnut Co., Div. of United-Carr Fastener Corp., 


61 Glen Rd., Mountainside, N. J. 


Why we bother to 
grind these parts for 
Brown & Sharpe Pumps 


Sure we could settle for tolerances 
of .001” and still make good pumps. 
But by precision grinding, 90% of 
our gears, shafts, and housing faces 
are within .0005” to give you better 
suction lift, reduced slippage, and 
longer pump life. 

You can even see the difference by 
simply comparing the surface finish 
on the gears, shafts, and housing 
faces of a B&S pump with pumps 
made by most other manufacturers. 

Try it! You’ll see why B&S pumps 
are extra-dependable .. . they go 
right on pumping when other pumps 
have quit. Write for details to Brown 
& Sharpe Mfg. Co., Providence 1, 
Rhode Island. 


Extra-dependable B&S rotary gear pumps are 
used in every major industry. Pressures: to 
1000 psi — Capacities: to 175 gpm — Viscosi- 
ties: 50 to 50,000 ssu. 


Brown & Sharpes; 


PRECISION CENTER 
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MECHANICAL 


Circuit-Board Drills 


015” Maximum 015” Maximum 


Mz, 


2 7° j 
30% 40° 


Stack drilling of printed-circuit boards 
on various high-production type ma- 
chines is an application of this new 
standard line of solid-carbide drills. Se- 
ries 362-N offers a 118-120-deg includ- 
ed-point angle—with primary and sec- 
ondary lip-relief angles of 6-7 and 30-40 
deg, respectively. These factors, plus 
the drills’ 0.015-inch maximum webb at 
point, combine to permit fast, accurate 
drilling of smooth, burr-free holes in 
both epoxy and phenolic laminates. All 
drills in this line are finished with 
highly-polished flutes and strong, sharp 
edges to assure a faster and cleaner cut- 
ting action. Drills may be obtained in 
standard wire sizes ranging from No. 1 
through 72 inclusive and also in frac- 
tional sizes from 1/4 down to 1/32 inch 
in steps of 1/64 inch. 
Ace Drill Corp., Adrian, Mich. 
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Arawing pencils 
and leads! 
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TURQUOISE 


now...PACKAGED IN HANDSOME AND PRACTICAL 
SOLID STYRENE BOXES 


new, improved 
Eagle Turquoise pencils in 


elegant, hinged cover box 


ayow™ | 


new, improved 

Eagle Turquoise leads 
in a convenient, new 
slide-out dispenser 


NOW AT YOUR DEALERS IN UNIFORM GRADES FROM 6B THROUGH 9H 


YOU BE THE JUDGE 

try the NEW... .IMPROVED 
EAGLE TURQUOISE 
PENCILS and LEADS 

in your own hand! e 


Fill out and mail this 
coupon now! 














EAGLE PENCIL COMPANY 

DANBURY, CONNECTICUT 

Please send me the FREE EAGLE TURQUOISE SAMPLER that 
contains 2 new Eagle TURQUOISE PENCILS and 2 new Eagle 
TURQUOISE LEADS. 














Address _ 


City 
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MECHANICAL 


FHP A-C Gearmotor 309 


Hysteresis synchronous and low-slip 
induction gearmotors may be manufac 
tured to customer specifications and 
requirements with a torque range to 
300 oz-in at 1 rpm in the induction type, 
and with frame diameters of 2 inches in 
the synchronous type. Induction types 
are available in either the 1-3/4 or 2- 
inch-dia frames. The hysteresis syn- 
chronous unit overcomes objectionable 
conditions where speeds can fluctuate 
because of sudden variations in line 
voltage or in load. Shaft oscillation 
virtually has been eliminated, providing 
continuous and smooth operation of the 
application equipment within the limits 


of the backlash selected. Lengths of 
units vary from 3-1/4 to 6 inches, de- 
pending on application specification. 
Shaft is supplied to customer require- 
ments. Motors feature hardened stain- 
less-steel gears and pinions to provide 
improved power transmission capacity. 
Motor and gear housings are corrosion- 
proof durable aluminum, cast around 
laminations. Die-cast end bells are 
rabbetted to frame. 

Ashland Electric Products, Inc., Dept. 
DN, 32-02 Queens Blvd., Long Island 
City 1, N.Y. 








| MECHANICAL 






: HASTINGS 
BEARINGS VACUUM 
YOU Auxiliary Governor 310 few Need = 


NEVER 
































FABROID 
LINER 












Ruggedized 
Gauge Tubes 


PRECISION 
MICROHONED 
BALL 


Typical Fabroid 
Self-aligning Bearing 








j 
® 
FABRO/D BEARINGS 
CUT FRICTION 90% 
Under severe helicopter test conditions, Fabroid bearings ‘ 
have gone 60,000,000 cycles without failure where all other | RUGGED HASTINGS GAUGE 
bearings have failed at 50,000 cycles or less. In actual use TUBE UNHARMED FROM 


Fabroid bearings are performing equally well. Yet Fabroid \ practical control to automatically adjust power 

bearings never need lubrication! supply to keep power takeoff speed constant has SHOCK IN 400 LB. DROP 
Fabroid is a combined fabric of glass and Teflon* fibers re caneengey vscdiep pied <a RA “ HAMMER TEST lf 

backed by glass cloth impregnated with phenolic. The glass- wide variation in load requirements. The device Ruggedness is defined os “strong, sturdy, | 

phenolic system acts as a honeycomb which traps the Teflon will provide protection for costly hydraulic pumps hardy”. But ruggedness is demonstrated ; 


; ‘ ; - ; by this shock test of a Hastings Gauge 
and prevents it from cold flowing. The result is a bearing with 


and will help lower maintenance costs and in- ‘ 
Tube conducted to government specifica- 





1/10th the friction coefficient of lubricated metal bearings. crease RS of equipment. “eo NESS tion MIL 901B. A 400 Ib. drop hammer 
Fabroid has limitless bearing applications where any or all states that t ve protection bactos tends to decrease was vary to omni oo ; the — 
, ce Se Sar ear are downtime for field crews while repairs or replace- pictured Gauge lube in all three planes | 
the following conditions exist: lubrication is impractical; “oF ; ” from 1, 3 and 5 feet. The Hastings Gauge 
. . o,° . re : r : > . > . > “ 
extreme temperatures; tight space or weight conditions; ee ee ee ee ee cere Tube remained unharmed and fully | 
; , : pe 3 ee power takeoffs. The unit can be adapted to con- operable. | 
abrading, galling or corrosion; contamination; static friction; rest 
hails “haatten trol the speed of any hydraulic or mechanical For every application where ruggedness, 
*E. 1. Dupont’s Tetrafluorethylene device. The system operates from a driven unit plus sensitivity, is needed in the measure- 
. all ment of vacuum, Hastings gauges offer 
mounted on the power takeoff, and automatically advantages not found in other vacuum 


adjusts the throttle to maintain specified speed gauges. Their special patented heated 
thermopile construction, compensated for 
temperature and rate of change of tem- 
perature, offers rapid and accurate re- 
vehicle and equipment to meet exact require- sponse. Hastings direct reading gauges, 
free from tube burn-out or glass break- 
age, are available in four hard-to-measure 


SEND FOR this informative brochure which 
fully describes the functional characteristics of 
Fabroid. 


of the work tool with every change in load. The 


auxiliary governor must be custom-fitted to the 


ments of the user. It has been designed to operate 





in conjunction with the engine-speed governor as ranges, 0-100u Hg; 0-1000y Hg: 0-200mm 
PRECI on calibrated by the engine manufacturer. On appli- Hg and 10-200mm Hg. 
micko 7 S| DIVISION cations where no engine speed-governor is inte- Send for Free Catalog No. 175 for more 


information on Hastings Vacuum Gauges, 


gral with the carburetor, a sandwich-type governor Cciuiiiiens Monialien 
3 ’ 


MICROMATIC HONE CORPORATION 


1535 Grande Vista Ave. . Los Angeles 23, California 


PHONE: ANgeles 3-6142 Holley Carburetor Co., 11955 E. Nine Mile Rd., HASTINGS-RA LUAY B Inc. 


Warren, Mich. 
| a lelulolicls Mame Algol ialie PArk 3-653] 


Dc since tears itl Siri Pac cela Se a 
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is installed between carburetor and manifold. 











NOW AVAILABLE 


TO DESIGNERS AND 
PRODUCT PLANNERS 


* PROTOTYPE 
ore CASTING 
service 


What Is PDCS? 
Prototype Die Casting Service is a new 
process which allows the low cost crea- 
tion of die castings . . . in small quantities 
- « - which look, feel, finish and perform 
remarkably like production die castings. 


Why Was PDCS 


Developed ? 
Overa yearanda half of intensive research 
and test was devoted to the development 
of PDCS to provide a method of supplying 
sample die castings for test purposes... 
without the problem of underwriting per- 
manent tooling charges. 


How Can You Use PDCS? 
if part of the product you are planning 
is to be a die casting and you need proto- 
type die castings to . . . supply your cus- 
tomers with samples. . . test the function 
of the completed assembly . . . gauge 
sales appeal by market-testing . . . judge 
the ‘‘feel” or appearance of the die 
casting ... PDCS represents the answer 
you have been looking for. 


How Much Does 
PDCS Cost? 
Amazingly little. The factors of shape, 
size, complexity and quantity all play a 

part in determining price. 


How Can You Start To 
Work With PDCS? 
ff you have prints, models, sketches or 
just an idea of what you need in a die 
casting . . . we are ready to help. Just fill 
out the coupon... clip and mail today. 


NEWTON-NEW HAVEN CO. 


(870) Third Avenue EWTO 
West Haven, Conn. NS aay 


CUSTOM PRODUCERS OF DIE CASTINGS 


| have a problem to which PDCS may 
be the answer. Without cost to me or 
my company... 

[] Prints [) Models [] Sketches are 
being forwarded under separate cover. 
Please submit your cost estimate. 

(] Have your representative call. 

((] Send me your free folder, ‘“‘PDCS... 
Prelude to Production”. B 


NAME: 
TITLE: 
conan $$$ £££ _£__—. 
ADDRESS -__ 














Circle 48 on Reader-Service Card 


Special-Purpose 
Punches and Dies 


An expanded line of punches and dies is offered 
for electrical and electronic punching in over 110 
sizes. Included are D and double-D shapes, hexa- 
gon cutouts, electrical outlet knockout, keyhole, 
7 and 9-pin tube base, receptacle, keyway, tab, 
trim and cutoff, and corner-rounding systems. 
Three- and four-section lytic, IF condenser and 
cable-opening punches and dies are also avail- 
able. Units are offered in round, square, rectan- 
gular and oval styles. Cutting edges are ground 
with a high degree of concentricity. Punch point 
is concentric to shank within 0.0005 inch. 

Di-Acro Corp., 528 Eighth Ave., Lake City 
Minn. 


2500-PSi Gear Pump 312 


HEAVY DUTY GEAR JOURNAL CROWN ROLLER BEARINGS 


Outputs ranging from 7 to 97 gpm at 1800 rpm at 
continuous-duty operation are features of this 
heavy-duty pump line. Complete redesign of the 
tooth contour of drive and driven gears permits 
pump to operate with greater discharge per inch 
of gear width. All three series— 25, 37 and 65— 
are recommended for continuous-duty operation. 
Series 25 has a delivery range of 7 to 35 gpm; this 
series is available with gear widths of 1/2, 1, 1-1/2 
and 2 inches. For a delivery range of 11 to 56 
gpm, Series 37 is offered in gear widths from 1/2 
through 2-1/2 inches. Series 65 has a delivery 
range of 45 to 97 gpm and is available in gear 
widths from 1-1/2 through 3-1/4 inches. 

Commercial Shearing & Stamping Co., Youngs- 
town, Ohio. 


MOI norsepower Motors 


CUSTOM MANUFACTURED TO YOUR SPECIFICATIONS 
Insure Better Product Performance 


TYPE ZGM 
CLUTCH GEAR MOTOR 
Short Mounting 


TYPE ZGM TYPE WGM 
CLUTCH GEAR MOTOR WORM REDUCTION 
Long Mounting GEAR MOTOR 


TYPE ZMO TYPE SMO TYPE HGM 
SKELETON MINIATURE SKELETON MOTOR HELICAL GEAR MOTOR 
MOTOR Available with Gear Box Short Mounting 


TYPE QMO 
REVERSIBLE 
SKELETON MOTOR 


TYPE ZGMB 
GEAR MOTOR 
With Solenoid Brake 


TYPE QAM 
REVERSIBLE GEAR MOTOR 
Totally Enclosed 


TYPE YGM 
HEAVY DUTY 
GEAR MOTOR 


TYPE HGM 
HELICAL GEAR MOTOR 
Long Mounting 


TYPE QGM 
REVERSIBLE 
GEAR MOTOR 


t 


Cost-Saving Mounting Accommodations for Easy Installation 


From 1/500 to 1/40 hp., Molon offers a wide range of 
low-cost fhp motors, standard or special . . . skeleton 
type or gearmotors. Built-in mounting features cut in- 





stallation costs. Fast deliveries. Simply send your specs 
for our recommendations. No obligation. Write today. 


Molon Motor & Coil Corp. 


3737 tndustrial Avenue ¢ Rolling Meadows, Illinois 
Custom Designers and Manufacturers of Sub-Fractional Horsepower Motors and Gear-Reducers 
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MECHANICAL 





FHP Motors 313 







Engineering Data 





WINSMITH 









SPECIAL BRONZE WORM GEARS A.C 
cast to recommended AGMA ~ 
standards. Low coefficientsof fric- offered in sizes 12 and 15 and are currently avail- 
tion and thermal expansion for able in a wide number of variations. The a-c units 
cooler, more efficient operation. 


and d-c fractional-horsepower motors are 


















are obtainable in all types; d-c configurations in- 






CAST IRON HOUSINGS 
designed for high heat radia- 
tion. One-piece construction, 
close-grained gray iron for max- 
imum strength and rigidity. 







clude: permanent-magnet types as well as series 
or shunt. Motors may be supplied with options — 


brake, noise filter, thermal overload or gear box — 






TAPERED ROLLER BEARINGS all qualified to military specifications 
for minimum maintenance, ath Prod : 12210 Nel \ f 
long bearing life, permanent Transco Products, Inc 221 ebraska Ave., I 

















shaft alignment. Capacity to Los Angeles 25, Calif P 
hip ol ‘ic, dae Bog ear handle high radial and thrust \f 
% ’ loads. | 






lapped to micro-finish under 
seals for uniform contact, 
longer seal life. 










Precision Spacer Bushings 


















AVAILABLE in single and 
double reduction models, for 
intermittent or continuous 
service. Order from stock with 
right-angle or parallel shafts, 
worm on top or bottom, all 
worm gear or combined worm 
and helical. All types of spe- 
cial units also available. 






CASE-HARDENED 

GROUND STEEL WORMS 

cut imtegral with the shaft. Heat 

treated for close-grained tough core; 

carburized before grinding. Meet 
AGMA long-wear specifications. 




























e@ 708 Models Winsmith “C’’ Series Reducers are compact units which offer a wide range 
of horsepower and torque output in minimum space. Their design and con- 
e7 / 100 to 34 HP. struction provides high shock load resistance; maximum thermal capacity 


without induced cooling; greater overhung load capacity; all moving parts 

@ Ratios 5:1 to 4460:1 totally enclosed in a dirt-proof housing and lubricated from a central oil bath; 
and complete interchangeability of major components. These features add up 

@ Max. Output Torque to smooth, trouble-free performance—an extremely low rate of wear—high 
‘ mechanical efficiency—and greater overall economy per horsepower dollar. 

142 to 34,767 in. /bs. For complete information on Winsmith Speed Reducers, write today or 
call your nearest Winsmith Representative. You’ll find one in every major in- 


dustrial area, listed in the Yellow Pages. They are technically trained experts Hardened and. ground standard precision steel 
who are always ready to help you with any speed reducer problem. For both spacer bushings are offered in sizes ranging from a 
standard and special power transmission applications, you’ll find it pays to 3/8 to 8 inches ID and 9/16 to 9-1/4 inches OD. / 


standardize on Winsmith. 


Lengths range from 1/2 to 3 inches. Bushings are 
recommended for spacing components such as 


gears and for providing smooth hardened sections 


WINSMITH, INC. 
200 Eaton Street, Springville, (Erie County), New York 


on shafts and in housings, as guide bushings and 






surfaces for positioning bearings and seals. 
Detroit Ball Bearing Co., 26311 Woodward 
e « ¢ Winsmith Speed Reducers are made by American craftsmen to meet American design and production standards Ave., Huntington Woods, Mich. 
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New drill 
housing of 
ZYTEL’® 
NYLON 


RESINS 


insulates 


one of Du Pont’s versatile 
engineering materials 


...eliminates costly machining operations 


A basic design advance in power tools, 
this 14” drill is made with a noncon- 
ductive housing of Du Pont ZYTEL 
nylon resin. Double-insulated, it pro- 
tects the user against shock hazard. 
Other design advantages include a 
weight saving: the housing of ZYTEL 
is 20% lighter than a comparable 
housing of aluminum. It is self-extin- 
guishing. It stays comfortable to the 
touch in hot and cold weather and 
after prolonged use. It is rugged, dura- 
ble and impact-resistant. 

In addition, the use of ZYTEL affords 
substantial production advantages. 
The two halves of the drill housing, 


though complex in design, are quickly 
and easily molded. The excellent di- 
mensional stability of ZYTEL assures 
a perfect match of each half for screw 
inserts, assembly and flange matings. 
And the housing requires no machin- 
ing operations whatever. 

Molded by Nylon Products Corp., 
affiliated with F. J. Kirk Molding Co., 
Clinton, Massachusetts, for Millers 
Falls Company, Greenfield, Mass. 

On the following page you will find 
additional examples of practical de- 
sign improvements made possible by 
the combination of properties that 
ZYTEL nylon resins offer. 





This oil slinger swirls oi] onto vital engine 
parts. It must be tough, resistant to impact, 
abrasion and attack by oil at high temper- 
atures. ZYTEL provides all these resistant 
properties and permits economical injec- 
tion molding of the part. (Molded by Sinko 
Mfg. & Tool, Chicago, Ill., and Danielson 
Mfg. Co., Danielson, Conn., for Briggs & 
Stratton, Milwaukee, Wis.) 


Zytel one of Du Pont’s versatile 


engineering materials 


Parts of ZYTEL* NYLON 


RESINS 


perform reliably under attack 


by heat, impact and chemicals 


for interference-fit assembly an as 
an insulator against heat. These rugged 
parts of ZYTEL will withstand 116 inch- 
pounds torque at the stem between 20° and 
160°F. They are expected to give at least 
20 years of efficient service. (Molded for 
American Radiator & Standard Sanitary 
Corp., New York, New York.) 


An important factor in the design versatility of ZYTEL nylon resins 
is their ability to be molded to accurate tolerances without costly 
machining. Equally important is the wide variety of ZYTEL nylon 
resins available to meet special problems. All ZYTEL compositions 
have the basic properties of low friction, impact and abrasion re- 
sistance, high strength and resistance to chemicals. 

Du Pont ZYTEL may help you, too, to improve the performance 
or the economics of a part or product. The coupon below will bring 
you information relating to your own problem or field of interest. 


E. I. du Pont de Nemours & Co. (Inc.), Dept. 1 
Room 2507Z, Nemours Building, Wilmington 98, Delaware. 


Please send me: 0 How 50 Manufacturers Used ZyYTEL® Nylon 
Resins to Make Better Products 
0 Designing with ZYTEL® 


I am interested in evaluating ZYTEL for 
Name 
Company 
Street Address 


City Zone 


Type of Business 


Position 


State 





Alathon’ - 


This compact switch relay uses parts 
molded of ZYTEL to withstand rugged treat- 
ment and yet operate quickly, smoothly 
and positively. Necessary in this applica- 
tion are good heat resistance, good elec- 
trical properties and high strength in thin 
sections. ZYTEL fills the bill. (Molded by 
Ritepoint Pen & Pencil Co., for Warco In- 
dustries, both of St. Louis, Missouri.) 


POLYCHEMICALS DEPARTMENT 


®£6_u_5. Pat. OFF. 


BETTER THINGS FOR BETTER UVING... THROUGH CHEMISTRY 





ZYTEL' nylon resins 






Delrin’ - Lucite 


Miniature Carbide Drills 315 








Precision-ground, miniature, solid-car- 
bide boring tools offer precision jig bor- 
ing of small, close-tolerance holes and 
are available in seven miniature sizes to 
permit boring from 0.020 to 0.080-inch 
dias. All tools offer added rigidity and all 
top rake and relief angles are lapped to 
mirror-like finishes. Field tests have 
proven these tools invaluable for machin- 


ing of components for aircraft instru- 


ments, gyro gimbals and other miniature 


equipment. 


Atrax Co., 240 Day St., Newington, 


Conn. 


é 
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Compact, Dependable, Quiet and 


Powerful 


that’s what The Pfaudler Co. demands of gear 
reducers used for the agitator drives on their 
glassed-steel and alloy mixing vessels. That’s why 
Pfaudler specifies Cone-Drive double-enveloping 
worm gear reducers for their line of TW Agitation 
Drives. 


Cone-Drive gear reducers are available in capaci- 
ties up to 60 HP and with 27 standard output 
speeds from 7.3 to 525 rpm (with 1750 rpm motor). 
Gear reducers can be hollow-shaft or solid shaft for 
left-hand, right-hand or verticai mounting. 


Hollow-shaft gear reducer shown in the appli- 
cation above has a 5” center distance and 30 HP 
maximum rating. Fan cooled models are available 
for increased thermal capacity. If maximum thermal 
HP capacity is required (equal to full mechanical 
HP ratings), water cooling coils may be installed. 


CONE-DRIVE GEARS opvision MICHIGAN TOOL COMPANY 


7171 E. McNichols Road 


Detroit 12, Michigan @ Telephone TWinbrook 1-3111 
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Special Motors 
are Standard 


AT PEERLESS ELECTRIC! 


Need a special motor? Our knowledge may aid in reducing the engineering time. 
We are the exclusive supplier to many manufacturers for motors with unusual 








operating conditions and duty requirements. Write us your needs! 


DRIP-PROOF (open type) 


Completely protected against drip- 
ping liquids and falling particles. 


TEPC and EXPLOSION-PROOF 


External fan draws cool air across motor to- 
ward driven machine. 


DIRECT CURRENT 


High starting torque, good over- 
load capacity and high electrical 
efficiency. For rough usage. 


EXPLOSION-PROOF 
TORQUE MOTOR 
WITH BRAKE 


SPECIAL FLANGE REVERSING 
HOIST MOTOR, SINGLE PHASE 


ENGINEERING DATA: Special mountings. Various modifications— special shaft 
features; paint and varnish treatments, Class A, B, F, H insulation. Peerless builds 
to standards and specifications of JIC, AIEE (including AIEE No. 45 Marine 
Duty), ABS, Federal and Military. 

WRITE FOR BULLETINS: Space-Saver, SP-1; Torque, T-1; Complete Line, SDA- 
155. Peerless Electric Division, H. K. Porter Company, Inc., W. Market Street, 
Warren, Obio. 


PEERLESS ELECTRIC DIVISION 


PORTER 


H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, 
electrical wire and cable, wiring systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and 
pipe fittings, roll formings and stampings, wire rope and strand. 
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MECHANICAL 


Self-Aligning Bearing 


“Lube-Align” consists of a one-piece, integrally 
cast, spherical, self-lubricating, bronze bearing 
nested in an aluminum housing. This design 
offers an increased oil supply and eliminates 
necessity of oil cups or grease fittings. The unit 
also features total contact support for the self- 
aligning bearing, making it possible to use min- 
iature-sized units with smaller OD shafting to 
carry increased loads. 

Bronze Bearings, Inc., 3553 W. Addison St., 
Chicago 18, Il. 


Miniature Fastener 


> 


rs 


Small, light in weight, self-clinching and self- 
locking, this stainless fastener is designed for 
installation in sheets 0.040 inch in’ thickness 
and up. The fastener features high push-out and 
torque values and is flush on reverse side of 
sheet. Suitable for temperatures to SOOF, the 
unit may be used in materials with Rockwell 
hardness B-75 or less. Class 3-B threads are 
coated with dry-film lubricant. Available sizes 
are No. 4 to 10. 

Penn Engineering & Mfg. Corp., Doylestown, 


Pa. 
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NOT JUST 
PACKINGS! 





SPECIFY 


CHICAGO-ALLIS 


FOR EXAMPLE 
VEE PACKINGS 


® LEATHER—Wide variety of leathers and 
mpregnants to accommodate a wide range 
of temperatures, pressures, and mediums 


® HOMOGENEOUS RUBBER—Natural and 
synthetic rubbers—e i 
and processed for sp 

® COMPOSITION—Includes cotton and as 
bestos duck impregnated with synthetic 
rubbers, especially processed for type of 
fluid or medium and temperature and 
pressure conditions 


All Chicago-Allis packings are 
available with anti-friction 
impregnations or coatings. 


Whether it is a problem of higher 
pressures, higher temperatures, ex- 
treme operating conditions, or un- 
usual compounds or liquids... or 
just a matter of plain efficiency, econ- 
omy, and dependability ... there is 
a Chicago-Allis packing especially 
suited for the application. C-A prod- 
ucts are used across industry... 
automotive, aircraft, home appli- 
ances, agricultural equipment, ma- 
chine tools, and ordnance equipment. 
Just ask for the assistance of C-A 
engineers who are always available for 
counsel on your packing requirements. 


FREE! 
New 16 page 
Packing 
Handbook 
WRITE FOR 
IT TODAY! 


CHICAGO-ALLIS 


MFG. CORP. 
129 N. GREEN ST, CHICAGO 7, ILL; 
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Hydraulic Pump and Motor 


A combination pump and motor offers reversi- 
bility by utilizing a drive shaft, mechanical seal 
and foot-mount assembly, positioned by the user 
at either end of the unit. Only eight fasteners must 
be removed and replaced to reverse the unit. Be- 
cause of this interchangeability, the unit may be 
used either as a pump or a motor to give either 
clockwise or counterclockwise rotation as may be 
desired. Identified as the 4JDM-1, the component 
delivers or may be operated at speeds up to 2400 
rpm and pressures up to 2000 psi. With this 
available pressure, full-rated performance from 
product pumps is obtained with capacities up to 
65 gpm. The device may be used in both single 
or dual product systems. 
Ardmore Products, Northbrook, HI 


Vinyl Handle Assemblies 


“Mylar’’-protected gold- or silver-colored inserts 
are laminated to a new series of vinyl handles. The 
low-priced units are suitable for attachment to a 
variety of lightweight portables, such as fans, cor- 
rugated boxes, tool chests and small instruments. 
Hardware of steel or brass, in any of 12 finishes, 
fastens by means of prongs which are bent on the 
undersurface of mounting area. Lengths of almost 
any size are available, with a simulated-leather 
texture This leather-like 


version is produced in 13 standard colors. Pre- 


instead of the insert. 
cise color match may be specified for 5000 or 


assemblies. A random-selected handle 


test-lifted a load of 24 Ib for 56,000 


times without developing signs of wear. This 


more 


assembly 


equals four years of extra-heavy use —lifting 24 
lb at the rate of 45 times per day. 

Philadelphia Handle Co., 1643 Haddon Ave., 
Camden 3, N. J. 


BACK PEELS OFF 
FOR ADHESION 














EMBOSSED 
DESIGNS 
IN G 
METALLIC 
COLORS... 


Choose from the largest variety of laminations, gauges and 
special effects in the field. Available in continuous rolls, cut-to- 
size sheets, die cuts or in widths as narrow as 1/4 inch. 

Our design engineering department will assist you in selection 
and application to meet your individual needs. No cost or 
obligation. 


ALL FABRICATION DONE BY US EVERY STEP OF THE WAY 


Every process in the fabrication of Mirro-Brite Mylar is done 
in our own factories... metalizing, coating, embossing, slitting 
and lamination. This insures uniform quality control plus 
significant savings to you. 

















; AS 
ATEN TOE 





PRESS URE=SENSEFFV-E=' 








- 
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ADHESIVE BACKED MYLAR PARTS 


Decorative metalized 
trims pre-cut to your exact 
size and shape in continu- 
ous rolls. Peel off and 
press on! A big time saver 
on your production line. 








WRITE FOR FREE SAMPLER BROCHURE 


COATING PRODUCTS, INC. 


ENGLEWOOD, N.J. 
NEW YORK: Wisconsin 7-4435 


101 WEST FOREST AVE. 
NEW JERSEY: LOwell 8-0610 


<cestentanetetee “PIONEERS IN METALIZED MATERIALS” 
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HYDRAULICS, INC. 


Photo courtesy Landis Tool Co. 


supply hydraulic 
oil to surface 
grinder hydraulic system 


e CAPACITY: .3-55 GPM e PRESSURE TO 400 PSI 


The hydraulic system controlling the hydraulic table traverse and 
hydraulic crossfeed on this Landis 618 precision surface grinder is 
activated with a Roper Fig. 11TM748 pump and motor unit. The 
Series T hydraulic pump motor is the bell end of the 3%, hp, 1800 
rpm electric motor. It delivers 2.8 gpm 150 SSU hydraulic oil at 
200 psi. Landis Tool Co. has been using this Roper hydraulic 
pump motor on the 618 since introducing this hydraulic surface 
grinder in 1960. Many original equipment manufacturers requiring 
transfer, hydraulic or pressure feed work with clean liquids have 
found that Roper Series T pumps fit their specifications. There are 
192 models of the Series T pump. Get full information about this 
efficient unit for your equipment. 


PRECISION HANDLING OF HYDRAULIC WORK 


@ PUMP GEARS are steel, hobbed and shaved for balanced, quiet operation. 
Driven gear mounted on motor shaft eliminates couplings, reduces space. 


@ BRONZE BEARING in backplate assures proper alignment of driving and 
pumping elements. 


@ MOTORS for Series T units are open drip proof or totally enclosed types. 
Standard NEMA frame sizes are used throughout the series. 


For information about your specific pump needs 
contact your nearest Roper dealer 


Send for “How to Solve Pumping Problems” booklet 
R é. P E R Dependable pumps 
since 1857 
COMMERCE, GEORGIA 
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MECHANICAL 


External Wrenching Bolts 


a) 


To accommodate the nuclear and clectronics in- 
dustries, this line of fasteners now includes 
miniature-sized, 12-point, external wrenching 
bolts. Wrenching head will accept standard box 
and socket wrenches and offers advantages in high 
torquing for greate1 preloads where required. In 
addition to use of high-tensile and high-tempera 
ture resistant materials, these parts are manufac- 
tured in high-strength aluminums, brass, “Ex- 
pandaloy” and nonmagnetic grades of stainless 
steel. 

Mercury Air Parts Co., Inc., 
Blvd., Culver City, Calif. 


9310 W. Jefferson 


Liquid Oxygen Coupling 


A quick-disconnect coupling for use with liquid 
oxygen and nitrogen systems fills the need for a 
coupling which is simple to connect or disconnect, 
vet is rugged enough for missile and ground 
handling. Couplings are keyed differently so 
that erroneous connection is eliminated. Male 
and female tapered units form a leakproof seal; 
heart of the device is a yoke-type lever which 
pivots on the female coupling and is fitted with 
slots that engage pins on the male assembls 
Couplings with ID as small as 1/2 inch and as 
large as 8 inches are available 


Crvogenics, Inc., Stafford, Va 
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HOW THIN 


CAN METAL TUBING 
WALLS BE? 


A AS THIN AS 


0.0009 


INCHES! 


It’s a fact . . . fine seamless tubing 
with wall thicknesses as ultra-thin as 
0.0005 inches! This is precision tub- 
ing drawn to any specified O.D. from 
0.010” to 0.375” within tolerances of 
+ 0.00005 inches. 


Techniques for redrawing tubing so 
thin and within such close tolerances 
were developed in response to many 
requests for lightweight tubing with 
the properties of the many common 
metals and alloys. Accordingly, ultra- 
thin tubing is available in 304, 310, 
316, 321 and 347 stainless steels, 
Monel, Inconel, Nichrome V, Tophet 
A, nickel, copper, beryllium copper 
and glass-sealing alloys. 


Ultra-thin tubing is available cleanly 
cut to any specified length up to six 
inches. And speaking of light weight — 
500 feet of ultra-thin 304 SS tubing 
with an O.D. of 0.375” and a wall 
thickness of 0.0005” weighs only one 
pound! Rigid quality control assures 
you that every bit of ultra-thin tubing 
falls within the close tolerances. 


If you need fine precision tubing 
with all the inherent properties of a 
particular metal or alloy listed above 
and must have the added advantage 
of light weight, investigate UNIFORM 
ultra-thin tubing by phoning or wiring 
the numbers below. Ask, too, about 
UNIFORM’s proved abilities for fabri- 
cating tubular parts to exacting spec- 
ifications. UNIFORM specializes in 
craftsmanship and fast delivery for 
fine tubing in most alloys and 
precious metals. 


UNIFORM TUBES, 


INC. COLLEGEVILLE 2, PA 
HUxley 9-7276 TWX-CGVL 1044 
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Semiconductor 

Pressure Transducer 322 
A subminiature pressure trans 
ducer measures only 1/4 inch in 
dia and is suitable for measure 
ments in the 0-50 to 0-500. psi 
range. The device utilizes semi 
conductor strain sensing elements 
arranged in a full Wheatstone 
bridge to convert  pressure-in- 
duced strains into high-level out- 
put signals. In many instances, use 
of amplifiers can be eliminated, 
giving improved reliability and 
reduced system cost and main- 
tenance. Type PO3BA5 is appli 
cable to a wide range of uses, such 
as telemetry, rocket engine test- 
ing, instruments and control sys- 


tems, and model testing. Bridge 


resistance is 500 ohms; excitation, 
lOv; open circuit output, lv full 
range; nonlinearity and hysteresis, 
+1 percent of full scale; continu- 
ous resolution; natural frequency, 
40 ke at 100 psi range; and accel- 
eration response, 0.002 percent of 
FS/g. Operating temperature 
range is —65 to 250F with a com- 
pensated range of 30 to 130F. 
Four-pin solder terminals allow 
simplified connection. Weight 
is less than 0.1 oz. 

Micro Systems,  Inc., 319 
Agostino Rd., San Gabriel, Calif 


e 
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HOW TO HANDLE 3 
Basic Timing Functions 


With ONE HAYDON CONTROL 


Haydon Series DA Time Control Performs 
All Basic Timing Functions with Simple 
Timer and Relay Set-ups ... Saves You 
Money, Simplifies Your Engineering. 


This reliable, low cost timing device easily 
adapts to hundreds of applications, avoiding 
the need for custom-built timers. 


The Haydon Series DA Time Delay Timer 
is designed around a motor with a mag- 
netically operated clutch. When the motor 
is energized, the clutch is engaged and the 
motor shaft drives an arm which... at the 
end of the desired interval . . . actuates a 
switch. When the motor is de-energized, the 
clutch disengages, permitting the arm to be 
reset by a spring. 


DA-11 


DA-21 


wre 


SPECIFICATIONS 

Switch Ratings —-SPDT 20 amps, 125 or 
250V ac resistive load. Maximum inrush: 
NC contacts 30 amps, NO contacts 15 amps. 
Switch capable of handling small fractional 
horsepower motors and components meeting 
these specifications. Other switches available. 
Timing Motor Voltages — 120 or 240 volts, 
50 or 60 cps. 

Delay Ranges — Time delay of 0 to 14 sec- 
onds, 0 to 57 seconds, 0 to 4.5 minutes, 0 to 
9.5 minutes. 


For details on DA Series Time Controls, write to: 


TIMING MOTORS 
TIME AND TORQUE CONTROLS 


CYCLE TIMING: (with 2 Timers, 1 Latching Relay) 


(LOAD CYCLES “ON” AND “OFF” CONTINUOUSLY) 
4. | 
TIMING 
MOTOR MOTOR 
<2 
} eee econ a 
“DA” TIMER i pe ] 
Ors SPDT LATCHING RELAY “PA’ TIMER 
























































INTERVAL TIMING: (with 1 Timer, 1 Relay) 


(LOAD RUNS WITH TIMER) 


SPDT 
RELAY 


TIME DELAY TIMING: (with 1 Timer, 2 Relays) 


(LOAD RUNS AFTER TIMER) 
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“DA” TIMER 


DIVISION OF GENERAL 
TIME CORPORATION 


3233 EAST ELM STREET 
TORRINGTON, CONNECTICUT 





Why Aecago Kiet Offers 
TWO METHODS for 


Clinching Semi-Tubular Rivets 


It is part of a widening service based upon industry’s 
recognition that an assembly held together 

by semi-tubular rivets has great inherent strength and 
is usually lowest in production cost. 


The Chicago Rivet MOTORIZED 
AUTOMATIC RIVET SETTER 
produces a sharp, solid blow that 
immediately upsets the tubular 
section. This method is used 

on 95% of all applications 
involving metals or non-fragile 
materials. 


The Chicago Rivet AIRPOWERED 
RIVETER produces a cushioned, 
shock-free clinch on a tubular 
rivet, permitting riveting of 
fragile and uneven materials. 
This method has greatly widened 
the use of semi-tubular rivets. 


FOR YOUR FILES 


Xp 


=> 


RIVET CATALOG 
describes 1388 
standard tubular 
and split rivets and 
25 single and 
multiple motorized 
automatic rivet 
setters. 


AIR-PO WERED 
RIVETING catalog 
contains description 
ond specifications 
of 8 single and 
multiple riveters— 
also rivet setters 
designed for 
automated 
operation. 





Why not let Chicago Rivet Fasten- 
ing Engineers tell you which system 
is best for you. No obligation. 


MOTORIZED 

Line includes automatic single, multi- 
ple and automated setters. 
AIR-POWERED 

Line includes automatic single, multi- 
ple and automated setters. 


& MACHINE CO. 
961 So. 25th Ave., Bellwood, Ill. 


(Chicago Suburb) Branch Factory: 
Tyrone, Pa. 
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ELECTRICAL 


Self-Locking 


Terminations 323 
Quick-disconnect, — self-locking, — wire 


terminations on the manufacturer's ter- 
minal blocks make possible up to six 
connections at each stage. The variangled 
tabs, designated “Kliptite’”’, are designed 
to accept female wire terminations made 
by AMP, Burndy, Kent and Arkles, sup- 
plied either singly or in rolls for auto- 
matic machine assembly. Blocks are used 
widely in appliances, air-conditioning, 
vending machines and other types of 
equipment manufacturing or in any appli- 
cation that requires the positive but 
quick-disconnect feature. 

Kulka Electric Corp., 633-43 S. Fulton 
Ave., Mt. Vernon, N.Y. 


Screwdriver-Slot 
“Teflon” Terminal 


The “Press-Fit” Type FT-500 TI threaded 
feedthrough offers a screwdriver slot 
milled across the threaded stud to facil- 
itate holding the mounted terminal while 
high torque may be applied to the ter- 
minal nut. Overall length is 0.743 inch. 
The threaded stud is No. 4-40-2A by 0.234 


inch. A metal shoulder provides stop for 


tightening nut, while maintaining a high 
dielectric strength path from = chassis. 
Mounting bushing dia is 0.171 inch. Stud 
is made of brass and may be silver o 
gold plated. Body is obtainable in any 
standard EIA color. Below-chassis stud 
is 0.070 inch in dia. 

Sealectro Corp., 610 Fayette Ave., 
Mamaroneck, N.Y 


Waterproof Logic Light 325 
A miniature logic light combines a water 
proof panel-seal lamp holder with a built 
in resistor network and a replaceabl 
neon cartridge lamp with an O-ring seal 
The unit requires only 0.625 inch behind 
panel and is used as a low-voltage, low- 
current indicator in transistor circuitry. 
Use of a seal at lamp and a seal behind 
panel combines to make the unit com- 
pletely watertight. Potted resistor net- 
work is hermetically sealed, rigid to 
operate under conditions of 95-percent 
relative humidity. A variety of lens colors 
and shapes is available. Designed and 
manufactured in accordance with MIL- 
L-3661-A, the light is to be used where 
suitable driving circuitry is available 

Eldema Corp., 1805 Belcroft Ave., 
El Monte, Calif. 
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Miniature Latch-In 
Fault Indicator 


This 3/4-inch magnetic latch-in indicator 
is available in wide current and voltage 
ranges to provide flexibility in meeting 
circuit requirements. A_ disc-type flag, 
which may be color-coded or imprinted 
to designate the function being monitored, 
rotates behind a sector window. When un- 
energized, the flag is magnetically held in 
the “off” position. When energized, it ro- 
tates to the “on” position and is held there 
magnetically while energizing source is re- 
moved. Return to normal “off” position is 
accomplished by reversing polarity of 
energizing source. The device maintains 
positive indication even when unener- 
gized under vibration from 10 to 500 cycles 
at 1OG 

Minneapolis-Honeywell, Precision Meter 
Div., Grenier Field, Manchester, N. H. 


90-Deg Feedthrough 
Insulator 


A reverse feedthrough insulator features 
“Press-Fit” design of “Teflon” body 
and provides a 90-deg turn in the conduc- 
tivity path. Type RFT-SM-18 TUR-L2 
lends itself to installations requiring 
through-chassis insulation and a terminal 
suited for alligator test clips placed in 
a vertical position from chassis. This com- 
ponent is also ideal where wiring con- 
figurations are such that the 90-deg turn 
permits a straight or axial run from the 
terminal. Overall height is 0.378 inch. 
Body dia is 0.148 inch. The metal stud, 
terminated in turrets on both ends, is made 
of brass, measures 0.040 inch in dia and 
may be finished in either solder or gold 
plate. Body is available in any standard 
EIA color. 

Sealectro Corp., 610 Fayette Ave., 
Mamaroneck, N. Y. 
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Fractional 
Horsepower 
Motors 


1 





Lamb Helps You Select 
The Right Vacuum Cleaner Motor 





9/16 HP, 5-11/16” fan case diameter 


1S-14750 
thru 

ventilated 
APPLICATION: Do- 
mestic portable 

cleaners. 

‘ | 1S-14809 

ace i ae et” by-pass 

ventilated 
e L __1__]|_ APPLICATION: Wet 
“a mowrewmene"@“"* pick-up portable 


Service Life: Moderate Cleaners and 
Cost: Low central cleaning 
Bulletins 101 & 201 systems. 


Ln Lend 


seo 10 }———+- ++ Ll 





1 HP, 7-3/16” fan case diameter 
APPLICATION: Central vacuum systems in 
particular, also portable commercial 
wet and dry cleaners. 


fee Meee GOL LINE ~i5 15100 UT OF 115 WOLTS-60 CYCLES 
SROKEN UNE =ES 15110 UNET OF 115 VORLTS—40 CYCLES 


1S-15100 
Diffused 
air 
discharge 
1S-15110 
Single air 
discharge 


eee a 


D 70 © © 100 110 
A OE FETT PR MeL 


Service Life: Moderate 


Cost: About twice cost of 9/16 HP 
Bulletins 251 & 252 





7/8 HP, 7-1/2” fan case diameter 
APPLICATION: Portable Heavy Duty Com- 
mercial Cleaners and Central Systems 
(three-stage). 


+ S& 14786 UNIT ON 115 VOLTS—60 CYCLES 
NE. |S 14787 UNIT ON 115 VOLTS—60 CYCLES 


1S-14786 
2-Stage 


1S-14787 
3-Stage 


Service Life: Long 
Cost: About 3 times cost of 9/16 HP 
Bulletin 301 





1S-15100 (Diffuser Discharge) 


1S-15110 (Single Air Discharge) 


Special Requirements of Central Vacuum Systems 
Met by New High Performance Motor 


Existing vacuum motors have been 
designed to perform best when in- 
corporated into portable vacuum 
cleaners of standard types and sizes. 
Such motors are built to produce 
highest efficiency under air flow con- 
ditions that exist in normal domes- 
tic and industrial cleaning service 
and where hoses are of normal length 
and diameter. 


On special applications, like central 
vacuum cleaning systems that utilize 
extremely long cleaning hoses, and 
where tubing losses are present, a 
special motor is required. To meet 
this need, Lamb now offers a vacuum 
motor which will maintain a rela- 
tively high vacuum with a modest 
amount of air flow. The result: these 
motors operate at high efficiency in 
the high vacuum range without sacri- 
ficing air flow performance under 
low vacuum conditions. 


INPUT — 10 AMPERES at 
115 VOLTS 


For economical, cleaner design, this 
rating at Underwriters’ test point 
was selected as the input limit. This 
allows use of line cord not exceeding 
number 16 type SJ and control 
switches of 10 ampere rating. 


NEW TAPERED BLADE DESIGN 


On central systems which employ 
centrifugal dirt separation, a small 
amount of fine dirt and lint must pass 
through the fan and is discharged 
outside of the building. For maxi- 
mum efficiency, this type of fan 
blade is designed with a long back- 
ward curving sweep which, however, 
may accumulate fine dirt due to cen- 
trifugal action. This dirt builds up 
to a point where starting acceleration 
dislodges dirt from one blade, result- 


ing in unbalance, noise, and vibra- 
tion. Special steep angle blades have 
been used but they also have serious 
performance limitations. 


Lamb research has developed a mod- 
erately steep blade angle plus a 
tapered form. The result is a compro- 
mise that yields excellent perform- 
ance and all but eliminates the dirt 
loading problem. 


CHOICE OF AIR 

DISCHARGE SYSTEMS 

Lint accumulation is minimized and 
high vacuum is improved in the 
IS-15110 with a single tangential 
discharge pipe. This allows for easy 
connection to a discharge piping 
system, if desired. 

The IS-15100, by discharging air 
through slots in the fan case, results 
in better noise suppression. 


FAN-END BEARING IS 
PROTECTED BY AIR COOLING 


Motors in central vacuum systems 
are often required to operate for long 
periods of time under sealed condi- 
tions — which results in a high tem- 
perature rise in the fan system. In 
ordinary by-pass type motors, the 
electrical parts have a separate cool- 
ing system, but bearings in the ad- 
jacent fan case often become hot 
enough to destroy the lubricant. 
Early failures can and do result. 
Lamb’s new motor prevents this by 
providing a unique ventilating sys- 
tem which directs cooling air over 
the fan-end bearing and protects the 
motor from harmful heat built-up 
within the fan case. For complete 
details, write to Lamb Electric Com- 
pany, Kent, Ohio — ask for bulletins 
shown at left. Also available — explo- 
sion-proof model. Ask for bulletin 401. 





ELECTRICAL 


toe EX/ rN = VL Ore) Record/Play Head 
An 
a complete new emportant 
catalog of announcement 


Built with the same techniques used in 
relay and computer-type heads, this low-cost  1/4- 


track recording and playback magnetic head to USeTrs 


products 


utilizes a 40-microinch gap for wide fre- 


quency response. The all-metal face in- and, buyers 


creases tape life. Drawn case offers full 
shielding. The unit is obtainable in any f . “4 
inductance to | henry. O miniature 


General Instruments Corp., Magne-Head 


Div., 65 Gouverneur St., Newark, N. J and anstrument 


ball bearings 


HV Relay 


TELEX/AEMCO 


a division of Telex, Inc. 


TELEX/AEMCO 


presents this new complete catalog of 
electro-magnetic relay and motor-driven 
timer products. 


Request your free copy on your letterhead 
or send coupon today. 


Designed for making and breaking high- 

voltage circuits of low current-carrying Caveat emptor 

capacities, this small continuous-duty relay “There is hardly anything in 
offers d-c coil voltages to 250v. Contacts will the world that some men cannot 
break up to 5000v rms at 200-ma current. make a little worse and sell a 


Contact arrangements are: 1A (SPST nor- little cheaper and the people who 
consider price only are this man’s 


A ally open, double-make); 1B (SPST nor- : ce 
TODAY / mally closed, double-break); and 1C (SPDT, iowiel prey. 


18 State St biisg t double-break). Dielectric strength is 6000v 
Mankato, Minnesota 


attributed to John Ruskin 


rms from terminals to ground, 500v rms from 
Name coil to ground. Dimensions of the 7.5-o0z 
unit are 1-29/32 by 3-1/16 by 2-7/32 inches. 

Elgin National Watch Co., Elgin Advance 
By Relays, Electronics Div., 2435 N. Naomi St., 
@ division of Telex, Ine. city Burbank, Calif. 
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The past three months have seen much activity 
in the miniature and instrument bearing field. Start- 
ing with MPB’s introduction of MINA Bearings (ABEC 
3 precision grade), the bearing user has been con- 
fronted more recently with fluctuating prices as 
well as the introduction of low-priced Class 5 bear- 
ings. These events have produced numerous ques- 
tions from bearing users, chiefly concerned with 
how the price reductions affect performance and 
reliability, and puzziement over the real need for a 
class 5 bearing with uncertain performance levels. 


Prices for miniature and instrument bearings are 
based on the grade of precision (*ABEC tolerance 
specifications) and at the same time related to the 
quality controls needed to insure performance and 
reliability. Thus, to effectively specify bearings, the 
designer and buyer must understand exactly what 
price means both in terms of performance and 
grade of precision. There are five ABEC grades of 
precision for miniature bearings, as shown in the 
following table of tolerances: 


*ABEC stands for Annular Bearing Engineers’ Committee of 
the Anti-Friction Bearing Manufacturers Association (AFBMA). 


ABEC TOLERANCES (in ten thousandths of an inch) — MINIATURE BEARINGS 























INNER RING OUTER RING " . 

ring width 

ABEC raceway face groove P raceway face groove idth tolerance 
grade bore runout | runout | runout width o.d. runout | runout | runout | Widtl +0 

+0 =| with bore | with bore | with face | V4riation +0 with 0.4. | with o.d.| with face | Y4riation 

ABEC 1 —3 3 _— os a —4 6 a — —_ — 50 
ABEC 3 —2 2 —_— a oe -3 4 a : — -= —50 
ABEC 5 -—2 2 3 3 2 —-2 2 3 3 2 —50 
ABEC 7 —l1'¥ 1 1 1 1 —2 2 12 2 1 —50 
ABEC 9 —1 2 Y2 2 2 —j Y2 2 2 Y2 —10 

















Two important facts are quite evident from this 
chart: 


(1) There is only a small quantitative difference in 
the tolerances for the complete range of grades, 
and even a much smaller quantitative difference 
between, for example, ABEC 5 and ABEC 7. 


(2) Many factors extremely pertinent to bearing 
performance in precision instrument applica- 
tions are not covered by ABEC specifications. 
The ABEC specs provide excellent definitions 
of dimensional accuracy, but this is all they 
define. 


Some of the important factors affecting bearing 
performance not covered by ABEC standards are: 


Material and heat treatment of bearing components. 
Smoothness of operation. 

Cleanliness, or freedom from contamination. 

Noise and vibration level in operation. 

Starting torque. 

Running torque. 

Conformity of race to ball (race curvature). 

Surface finish of bearing components. 

Load capacity. 


CRPAAVEYN= 


In many applications one or more of these factors 
may be far more important to bearing performance 
than the dimensional accuracy (precision grade) of 
the bearing. The bearing user must recognize exactly 
what is, and what is not covered by ABEC specs; and 
he must coordinate this information with the operat- 
ing requirements of his specific application. (An MPB 
bearing engineer will be glad to assist you). 


MPB has established numerous standards for its 
bearings, in addition to the dimensional tolerances of 
the ABEC grades, which include special material and 
heat treatment specifications, special noise and vibra- 
tion tests, surface finish tolerances and inspections, 
race curvature control, and extensive precautions to 
ensure cleanliness of the finished product. 


. . . . . . | 
Helps you perform miracles in miniaturization | 
MINIATURE PRECISION BEARINGS, INC. PRECISION PARE, KEENE, N. H. | 
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From the viewpoint of value analysis, these con- 
trols which assure quality and performance can affect 
cost of the bearing as much or even more than opera- 
tions required to achieve a certain grade of precision. 
Therefore, the sophisticated bearing buyer knows that 
any drastic cost reduction for a given precision grade 
bearing reflects omission or slackening of controls. 


This approach to marketing is not consistent with 
MPB's philosophy of producing a high quality product 
at a fair price. Therefore, we have established a pro- 
duction and pricing policy which results in fair-value 
unit costs without any sacrifice in inspection controls. 
MPB’s new policy is as follows: 


MPB will produce standard bearings in two 
precision grades — “Basic 7” and ABEC 3. “Basic 
7” is MPB’s designation for ABEC 7 bearings 
with .0002” (ABEC 5) tolerance on bore dimen- 
sion to facilitate fitting practice. Standard ABEC 
7 bore tolerance can be furnished at no extra 
cost. ABEC 3 bearings produced by MPB are 
— by the tradename MINA Bearings. 
ABEC 5 grade bearings will be produced only on 
special order. 


Features such as special radial play, special 
lubrication, packaging, coding, etc., formerly 
supplied at no additional cost (these costs were 
amortized over all bearing production), will now 
carry a price additive. Consequently, changes 
have been made in the price of basic bearings. 
Through this pricing plan every user is assured 
of highest bearing quality and reliabitity, but 
each customer pays for only those special re- 
quirements that he specifies. To most customers 
this plan will result in substantially better bear- 
ing prices. 


You are cordially invited to send for MPB’s new 


Engineering Catalog and new prices. The latter, 
too, are virtually miracles in miniaturization. 


/ COs 


Horace D. Gusert, President 


> 


| Module Socket 330 
A socket designed to accept module resis- 
tor and capacitor stacks affords production- 
line and service advantages. Production 
gains through standard solder connection 
point provided for assembly convenience. 
Module can be disconnected quickly for 
testing—time-consuming unsoldering and 





resoldering is avoided. Insulating wafers 
are NEMA grade XP chocolate. Brass con- 


tacts are barrel-type, cadmium-plated 





and designed to remain in place when 
module is engaged to socket. 

Mandex Mfg. Co., Inc., Dept. DN-1, 
2614 W. 48th St., Chicago, Ill. 
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NEW! WF-30 FASTAX 


NEW 
PICTURE 
QUALITY 
Superb 
Resolution 
Color or 
Black & White 








ee 





NEW 
CAPACITY 
1200’ 
Magazine 


NEW 





VERSATILITY 
Variable 
Speed Range 
Flat 
Speed Curve 


Years Ahead in Design and Performance 


A high speed camera with large film capacity . . 


. with a variety of speed 


ranges and high resolution has long been wanted by industry, the military and 
the government. The Fastax WF-30 fills all these requirements and more. 
Darkroom loaded, “‘T’’ core, the magazine holds sufficient film for most 
studies. Camera versatility is another key feature. Variable speed range, con- 
trolled by a solid state loop servo device . . . rapid acceleration with flat speed 
curve within +4% selected rate . . . start-stop capabilities. Superb resolution 
over entire frame results from excellent lens system and 
a sector shutter between rotating prism and focal plane. 
WRITE for complete information and prices on WF-30 

... the newest FASTAx in the wide line of Wollensak 


high speed motion picture cameras. 


WOLLENSAK 
OPTICAL COMPANY - ROCHESTER 21, N. Y. 


WF-32 
OSCILLOGRAPHIC 
RECORDER 
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BLECTRICAL, 


High-Power Transistors 


Two new high-power transistors, Types 2N1015 
and 2N1016, are diffused-junction, NPN high- 
power devices suitable for applications in power 
converters, power-supply regulators, relay con- 
trols and replacements or in d-c and servo ampli- 
fiers. Both types are 150w, single-end stud units 
L00v;  sat- 


uration resistance of 0.5 ohm, and minimum Beta 


with collector-emitter voltages of 
of 10 at 5 amps. Other specifications include low 
leakage currents, low thermal resistance, high 
temperature stability and reliability at full power 
ratings. 

Silicon Transistor Corp., Carle Place, N. Y. 


Ceramic Diode Closure 
Diode junction 


Metolized end 
Offered in both standard and special sizes, a new 
ceramic diode closure meets hermetic require- 
ments of military specifications and is suitable for 
thermal cycling between —65 and 150C. The 
closure consists of a metallized ceramic shell with 
a band of metal fired onto inner edge at each end. 
Two end caps are supplied with each shell and 
feature a clad metal part. Advantages of the ce- 
ramic unit include high impact resistance, good 
dielectric properties and resistance to oxidation. 
Lengths are 3/8, 1/2 and 1 inch; diameters to | 
inch are obtainable. 
Metalizing Industries, Inc., 338 Hudson St., 
Hackensack, N. J 


DESIGN NEWS—SEPTEMBER 





VPA « 7  - 
WATERMAN 
RS mee 





D.C. 4-WAY 
SOLENOID VALVES 


High pressure 
Low leakage 


AYomehwerinite 


seals 


Complete range of types—closed-center, 
tandem, two-position configurations, etc. 


3000 p.s.i. pressure—rated pressure may be 
applied to all ports. 


Operate solenoids without flow or pressure. 


Light and compact—weighs only 5 pounds 
complete. 


All moving parts operating in oil. 


The photograph shows three Waterman 
Series 1617 D.C. 4-Way Solenoid Valves 
banked for convenient installation. Standard 
kits, including mounting feet, are available 
for banking up to seven valves; more on 
special order. Installation of multiple valves 
is greatly simplified. It is easy to add more 
functions later. 


Send today for 
new Catalog 2003 


W-6110R 


725 Custer Ave., Evanston, Ill. 
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Heat Dissipator 367 
4 miniature transistor socket and 
integral heat dissipator form a 
compact unit only 9/16 inch in 
dia by 9/16 inch high. The device 
is designed with maximum ther 
mal contact between sink and tran 
sistor for optimum heat conduc 
tion and dissipation. Use of a 
4-40 fastener allows the unit to 
be mounted in larger sinks. Alumi 
num surfaces of dissipator are 
especially treated to provide elec 
trical insulation without impairing 
heat transfer 

Omega Precision, Inc., 757 N 


Coney Ave., Azusa, Calif. 
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These engineers are specifying SyyanghO+ for plant 
construction. The most severe test of tube fitting 
design and quality is in plant construction. Many 
plants have been built using 10,000 to 20,000 or 
more Span Qhoe tube connections without a leak. 
You can spend days to find one leak among the thou- 


sands of tube connections on a construction job. 


Insure plant start-up on schedule — specify Syyanhoe 





IN / 
A | 
MANHOLE / 
OR / 
ON A / 
MIXER / 


Wagner “Stand-up” motors pack plenty of power 


Here’s plenty of power for equipment requiring normal thrust vertically 
mounted motors. Wagner® Vertical Solid Shaft Motors provide power without 
problems for your pumps, mixers, agitators, axial fans, centrifuges, presses 
-.. anywhere you need a vertical motor drive with plenty of stamina. 


Wagner Vertical Solid Shaft Motors are end-mounted, squirrel-cage type 
with a NEMA Type “P” base that is precision-machined to mate with equip- 
ment. Smooth running under cyclic loads, they won’t labor or stall... 
conform with NEMA Design B motor 
requirements in all respects. Their cast 
iron construction is simple and rugged 
. . Stands off corrosion . . . stands up to 
rough, tough treatment. Here are motors 
that are designed to give you economi- 
cal, maintenance-free service the year 
’round, indoors or out. 


Wagner “Stand-up” Motors are available 

in ratings of 1 hp and larger with nomi- 

nal full load speeds of 3500, 1750, 1160, 

or 870 rpm, and can be supplied with 

a completely dripproof enclosure, a 
standard totally enclosed fan-cooled 

enclosure, or an explosion- proof TEFC 

enclosure. Whatever the horsepower, 

whatever the enclosure, whatever the 

application, one thing is sure... these 

compact, power packages get the job 

done. For all the reasons why, check 
with the Wagner Sales Engineer in the 

Wagner branch nearest you, or write 
us for Bulletin MU-249. 


Branches and Distributors in all Principal Cities 


Wasgner Electric @rporation 


6487 PLYMOUTH AVENUE, ST. LOUIS 33, MO... U.S.A 


Wagner Vertical Solid Shaft Motors provide 
the power for Smith & Loveless sewage pumping 
stations. 
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ELECTRICAL 


Printed-Circuit Connectors 


oe © se be OF 6s Se ce OR Se Se OD Se Oe ow 
, 


Bifurcated, bellows-type, printed-circuit connec- 
tors provide complete and continuous contact 
when subjected to extremes of vibration and 
shock. Single and double-row connectors in var- 
ious multiples up to 130 contacts are available 
from on-shelf stock or special designs can be fab- 
ricated on “four-slide” presses. 

Masterite Industries, 839 W. Olive St., Ingle- 


wood, Calif. 


Microminiature Lamp 


Drawing only 5 ma and operating on a voltage of 
1.2 or 1.5v, subminiature lamps of this size offer 
unusual and useful design application. Starting 
with a lamp envelope dia of 0.0139 inch with a 
length of 0.138 inch, the tiny units give a light 
output of 40 to 45 millilumens and have a lifetime 
of 1000 hr minimum. In instrumentation, lamps 
can be used as needle lights, mounted on the tip 
of instrument pointers. In electronics, they can 
serve as indicator lamps, in computer readout 
devices or in photoelectric systems. 

Miniature Lamp Engineering Co., 350 Broad- 
way, New York 13, N. Y. 
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BARDEN PRECISION BALL BEARINGS 


If your product needs bearings with close mounting 
tolerances, high geometrical accuracy, low torque or 
low vibration . .. if it operates at high speeds or high 


For less difficult applications, the consistent quality, 
predictable performance and reliability of Barden 
Precision ball bearings can cut your assembly time, 


temperatures ...specify Barden Precision. rejection rates and teardown costs. 


For gear trains: Barden standard low torque bearings with 
closely controlled radial play and low eccentricity assure minimum 
backlash. Precision flanges provide accurate positioning surfaces 
and permit through-boring, eliminating the need for housing 
shoulders and reducing manufacturing and assembly costs. Sizes 
from .1562” to .8750” O.D. 


For power tools, aircraft and missile accessories, and other high 
speed applications: Barden “T” retainer bearings with high load 
capacity and long, trouble-free life. Double shielded, grease lub- 
ricated “T” retainer bearings have operated more than 6,000 hours 
at 80,000 RPM. Sizes from .5000” to 3.3465” O.D. 





For synchros: Volume produced precision bearings with 
extra-large outer rings designed to serve as end caps, 
thereby reducing synchro complexity and cost and increas- 
ing air gap accuracy. Barden-developed synchro bearings 
have closely controlled radial play and minimum eccentricity 
to meet tight air gap specifications. Sizes from .3750” to 
2.0000” O.D. 


For gyro rotors: Barden special design end-bell bearings to in- 
crease accuracy and reduce assembly cost of miniature gyros. 
Bearings become part of spin mass and serve as end caps for 
wheel assembly, reducing mating part errors and improving square- 
ness, concentricity and overall accuracy. Sizes from .615” to 
1.016” 0.D. Also other standard and special types including in- 
ertial gyro bearings with 20-microinch tolerances. 


For memory drums, high precision spindles and other low run- 
out applications: Barden duplex pairs with extremely low eccen- 
tricity and non-repetitive runout. Matched pairs with accurately 
controlled preload provide high load capacity, smoothness and 
long life along with radial and axial rigidity. Sizes from .3125” to 
3.3465” O.D., deep groove or angular contact. 





Major manufacturers of instruments, mechanical 
components, computers, spindles and aircraft acces- 
sories regularly specify Barden Precision ball bear- 
ings for high performance mechanisms. 


for reliability... specify 


For gyro gimbals and other torque-sensitive devices: 
Barden “W” retainer reduces torque peaks and eliminates 
retainer lock. “W” retainer bearings save one gyro manufac- 
turer $100 per unit by reducing costly teardown. Sizes from 
.1562” to .6250” O.D. Also other standard and special design 
gimbal bearings, including the Barden Dynamic Bearing 
with near-zero torque. 


To specify Barden Precision ball bearings —proto- 
type, pilot run or large volume production —ask for 
a Barden sales engineer to give you on-the-spot 
assistance, or write for Catalog C-3. 


BARDEN <p PRECISION BALL BEARINGS 


THE BARDEN CORPORATION, 2230 Park Ave., Danbury, Conn 


* Ploneer 3-9201 


Western Office: 3850 Wilshire Bivd., Los Angeles 5, Calif. - DUnkirk S5-O034 
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Now —Finishes Add Beauty to Tough 


Malleable Castings 


Beautiful, protective finishes on tough Malleable iron castings will 
give your products a superior combination of appearance, rugged- 
ness, and economy. Get complete information on this sales-getting 
combination from any of the progressive companies that display 
this symbol 


MEMBER 


Ae oe Oe le 8 


The castings shown have been painted, blued, chromium and cadmium plated, plastic coated, porcelain enameled, galvanized, and machined 


New Ideas for your products are 
suggested in Data Unit No. 115, 
available free from any member 
of the Malleable Castings Coun- 
cil, or write to Malleable Cast- 
ings Council, Union Commerce 
3uilding, Cleveland 14, Ohio. 





When appearance and long service life are important to your 
products, Malleable castings offer many advantages. Painting, hot 
dip galvanizing, blueing, and electroplating have long been used 
with Malleable castings because of their economy, attractiveness, 
and resistance to a variety of destructive conditions. 

Several exciting new finishes appear very promising and are 
currently being tested by Malleable producers. Vinyl plastic in 
thin, contour-hugging films or thick, resilient coatings provide 
exceptional chemical resistance, and are available in a wide 
spectrum of strikingly beautiful colors. 

Another attractive finish is porcelain enamel. In addition to 
smooth, gleaming surfaces in unlimited colors, it has excellent 
resistance to heat and chemicals. 

The variety of finishes which can be successfully applied to 
Malleable gives designers outstanding opportunities to combine 
decorative and protective surfaces with the rugged dependability, 
economy, and versatility of Malleable castings. Call your Malleable 
supplier for information and quotations. 


Bridge railing posts on 
the Connecticut Thruway 
are Malleable castings for 
three important reasons: 
(1) strong, ductile Malle- 
able offers far greater re- 
sistance to fracture upon 
collision than other mate- 
rials tried, (2) Malleable 
is easily galvanized for ad- 
ditional salt air corrosion 
resistance, and (3) with 
thousands of these posts 
in use, Malleable’s econo- 
my produced real savings. 


Pes Y 
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For 
Quality 
and 
Economy 


Use 


MALLEABLE 


For Service Contact... 


CONNECTICUT 
Connecticut Mall. Castings Co., New Haven 6 
Alloy Foundries Division, The Eastern Co., Naugatuck 


ILLINOIS 
Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline iron Works, Moline 
Moline Malleable tron Co., St. Charles 
National Castings Co., Cicero 50 
Peoria Malleable Castings Co., Peoria 1 
Wagner Castings Company, Decatur 
INDIANA 
Albion Malleable Iron Company, 

Muncie Division, Muncie 
Link-Belt Company, Indianapolis 6 
National Castings Co., Indianapolis 22 
IOWA 
lowa Malleable tron Co., Fairfield 


MASSACHUSETTS 
Beicher Malleable tron Co., Easton 


MICHIGAN 

Albion Malleable Iron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable tron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable tron Co., St. Paul 6 


MISSISSIPPI 
Mississippi Malleable Iron Co., Meridian 


NEW HAMPSHIRE 
Laconia Malleable Iron Co., Laconia 


NEW YORK 
Acme Steel & Mall. Iron Works, Buffalo 7 
Frazer & Jones Company Division 

The Eastern Co., Solvay 
Oriskany Malleable Iron Co., Inc., Oriskany 
Westmoreland Mail. Iron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 
Central Fdry. Div., Gen. Motors, Defiance 
Dayton Mall. iron Co., Ironton Div., Ironton 
Dayton Mall. iron Co., Ohio Mall. Div., Columbus 16 
National Castings Co., Cleveland 6 
PENNSYLVANIA 

Buck tron Company, inc., Philadelphia 22 
Erie Malleable Iron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleable iron Co., Meadville 
Pennsylvania Malleabie Iron Corp., Lancaster 
TEXAS 

Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mali. iron Co., Point Pleasant 


WISCONSIN 

Belle City Malleable Iron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malieable Company, Inc., West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Malleable & Grey Iron Works, Milwaukee 46 


These companies are members 
of the Malleable Castings Council 





Microminiature 
Transformers 


A wide range of applications is suited 
for this microminiature transformer. The 
line meets industrial and military spec- 
ification MIL-T-27A. Included are 
models with balanced  four-winding 
designs for differential input paral- 
lel circuit isolation or other instru- 
mentation applications. Transformers 
are manufactured under rigid military 
quality-control requirements for per- 
formance, reliability and low cost. Types 
may be made to customer specification. 

James Electronics, Inc., 4050 N. 
Rockwell St., Chicago 18, Il. 


Microminiature 
Connectors 


Low-cost, highly reliable connectors — 
220 and 221 Series—are offered in rack 
and panel and in strip in-line, stacked 
or special configurations. Both are small 
in size, permitting contact density of 
100 to 175 contacts per sq in. Maximum 
current rating in each case is 3 amps, 
with a temperature range of —65 to 
250F. Beryllium-copper contacts are 
spring-tempered to resist deformation. 
These can be realigned with ease 
after severe bending. Their design 
provides multiple points of contact, 
avoiding irregular current-voltage char- 
acteristics. 

Amphenol Connector Div., Amphenol- 
Borg Electronics Corp., Broadview, 





ELECTRICAL 


SMALL 


336 


Measuring only 0.500 length, 
0.130 inch in width and 0.019 inch in 


thickness, this tiny sensor is furnished 


H [a\\V [a PIPING 
PROBLEMS" 


WE’D LIKE TO HELP YOU 
-.-BUT WE NEED YOUR HELP 


We're specialists in the small piping valve field... producing very high 
quality, precision-built valves for everyday as well as unusual applica- 
tions. If you have a special problem that’s giving you trouble, we'd like 
to hear from you...possibly we can help, either by suggesting one of 
our standard specialized valve items, or a slight modification. 

Please write, giving us complete details. po IT. TODAY! 


ROBBINS 4° PRECISION MADE 


FOR 


VALVES perrormance! 


DESIGNED TO SAVE YOU 


Magnetic Sensing Device 


inch in 


with 7-1/2-inch leads of 34-gage copper. 
The active area is 0.080 by 0.180 inch. 
A companion unit, with an active area 
of 0.058 by 0.148 inch, measures 0.195 


inch in dia and 3/16 inch in total length: 





it carries 34-gage copper leads 14 inches 
Both of 
construction, making possible new and 
Models 


low-noise 


long. units are noninductive 


a-c applications. 
BH203 


improved 


improved 
BH200 


output, 


and exhibit 


low-level perform- 


ance and high Hall output combined 


with low zero field output voltage to 


eliminate need for external null volt- 


age compensation in many  applica- 
tions. Both axial and transverse devices 
operate in. the broad temperature range 
of —40 to 
continuous operation at 85C. 

F. W. Bell, Inc., Semiconductor Div.. 


1356 Norton Ave., Columbus 12. Ohio. 


1OOC and are designed for 





Now 15 to 450 GPM! 


VIKING’S ENLARGED LINE OF HEAVY DUTY 
, HELICAL GEAR DRIVEN PUMPS 


=F) 


Figs. 288 and 388 units with 
size ‘'C’’ reducers, capable of 
handling up to 25 H.P. at 350 
pump R.P.M.; 40 H.P. at 520 
pump R.P.M. 20 to 450 G.P.M 
capacities Five gear ratios 
available, using one gear case 
Six pump sizes in this series 








HIGH PRESSURE INSTRUMENT THREE -PORT 


You now have an even larger range of Viking'’s helical gear 
driven units to fit your pumping jobs. Speed and capacity 
now range from 15 to 450 G.P.M. They're ideal for handling 


Here are three typically unique items in the Robbins Valve line. 


The high pressure valve operates up to 12,000 PSI, is pressure 


both thin and thick liquids, ranging from gasoline to molasses. 


balanced, easily operated, panel mounts in one minute, serviced 

from front of panel. The instrument valve is really miniature... 

weighs only 0.31 Ib., body is only %” square, operates from hi- 

vacuum to 3500 PSI, provides absolute shut-off, low torque, fine 

metering control, leakproof operation. The three-port valve sim- 

plifies stocking problems...can be used as globe or angle valve re 
(with sealing plug), or with relief valve, pressure gauge or another p | sg pe 
line connection in third port. aives 


Write TODAY for 16-page illustrated brochure in color! AND...if you have a special 
problem in valving of small piping...include all details. We'd like to help. 


3817 S. Santa Fe Ave. 
Los Angeles 58, California 
LUdlow 9-5221 
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Pumps equipped with packing or mechanical seals. 
reducers independently mounted. 


Gear 
All components can be 


quickly changed. Step up your delivery with these quiet, 
positive discharge, self-priming pumps! 








Fig. 288 units with size “‘B’’ 
reducers, capable of handling 
up to 10 H.P. at 1750 R.P.M 
motor speed. 15 to 225 
G.P.M. capacities. Six sets of 
gearing using one gear case 
Six pump sizes in this series 


Send today for catalog SP-534J 


VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. 


In Canada, It’s ‘‘Roto-King’’ Pumps 


See Our Catalog in Sweet's Product Design File 
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YOU CAN HAVE 
PRE-PLANNED 
PRODUCTION 


TOGGLE CLAMPS 


De-Sta-Co makes it easy to pre- 
plan production jigs and fixtures 
right on the drawing board! De- 
tailed tracing templates, in full 
and half size, can be slipped 
under a drawing and spotted 
accurately—saves design time, 
sneeds fabrication! And with over 
140 models to choose 
from—from manual to 
air-hydraulic—there’s 
a clamp for every job. 


Simple hardwood fix- 
ture using a single toggle 
action clamp to provide 
stability of parts while 
plastic lenses 
are cemented to 
light housings. 


FOR FULL DETAILS—ASK FOR 
NEW 36-PAGE CATALOG 


DETROIT STAMPING COMPANY 
340 MIDLAND AVENUE - DETROIT 3, MICHIGAN 


TOGGLE CLAMPS STAMPINGS 


BLOWER 
HOUSINGS 


SHIMS 
AND SPACERS 
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Tunnel Diodes 


Tunnel diodes manufactured from GaSb (a com- 
pound semiconductor) demonstrate the low-noise 
and high-frequency properties attainable from 
gallium antimonide over a temperature range of 

55 to 100C. Units are designed for use in low 
noise UHF and microwave amplifiers. Cutoff fre- 
quencies are in the 2 to 4 kmc range as well as 
noise constants 40 percent less than those obtain- 
able from germanium units. At present, available 
peak currents are 1 and 3 ma with a 10-percent 


of GaSb 


diodes are superior to germanium units. Typical 


variation allowed. Peak-to-valley ratios 
peak-to-valley ratios of commercial types are 16:1 
and 20:1. All are in pillbox package which has a 
low series inductance of 0.3  micromicrohenry. 

Micro State Electronics Floral 
Ave., Murray Hill, N. J. 


Corp., 152 


Subminiature Potentiometer 338 


Rugged mechanical construction and precision 
electrical characteristics are new features of the 
Series 341 potentiometer. The rotary-type pot is 
useful for application in avionics and other pre- 
cise analog computing systems where size, func- 
tion and reliability are prime requisites for oper- 
ational efficiency. The rotary component is also 
available with a clutch for servo installation. In 
series, a “V” guide is combined with precision 
alignment and antibacklash pins to provide a dou- 
ble wiper system which effectively doubles reso- 
lution and eliminates intermittents caused by 
shock and vibration. The unit is offered in resist- 
ance ranges from | to 600K, can carry 2.5w in still 
air at 40C and operates from —55 to 140C. Overall 
size is 1/2 inch in dia by 1 inch long. 

Daystrom, Inc., Potentiometer Div., Archbald, 


Pa. 


_ 


HANSEN 


_ TWO-WAY SHUT-OFF 


COUPLINGS 


CONNECTION OR 
DISCONNECTION OF 
‘FLUID LINE CIRCUITS 


INSTANT 


AUTOMATIC FLOW 


OR SHUT-OFF 


Instantly shuts off both sides 
of circuit...prevents loss of 
liquid, gas or pressure 


@@ When Coupling is disconnec- 
ted, identical valves in both the 
Socket and Plug provide instant 
shut-off of gas or liquid. To elim- 
inate leakage or spillage during 
disconnection, the Coupling is 
so designed that shut-off takes 
place before the Plug separates 
from the Socket—and before the 
seal of the Socket itself, provided 
by the Socket “O” Ring, is broken. 


In reverse, when Coupling is con- 
nected, the “O” Ring in the 
Socket completely seals Coup- 
ling before valves release flow of 
fluid from both sides of circuit— 
thus eliminaitng possibility of 
spurt of gas or liquid during 
instant of connection. 


Available in brass or steel with 
female pipe thread connections 
from 1%" to 114" inclusive—also 
up to 1” in stainless steel. 


Quick-Connective Fluid Line Couplings for 


COMPRESSED AIR e HYDRAULIC FLUIDS 
WATER e VACUUM e STEAM e GASOLINE 
ACETYLENE e REFRIGERANTS e OXYGEN 
OIL e GREASE e COOLANTS e LP-GAS 


Write for the 
Hansen Catalog 


Here is an always ready reference 

when you want information on couplings 

in a hurry. Lists complete range of sizes and 
types of Hansen One-Way Shut-Off, Two-Way 
Shut-Off, and Straight-Through Couplings. 


Representatives in Principal Cities...see Yellow Pages 


SINCE 1915 


THE HANSEN 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


MANUFACTURING COMPANY 
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TOP PERFORMANCE! 


CONTACT BLOCK 


abides 


CROSS ARM ASSEMBLY 


 FURNAS 
ELECTRIC 





MAGNET ASSEMBLY 


TRIP-FREE THERMAL 


OVERLOAD RELAY 


The highest quality means the best control! Furnas Electric 
components, with their “years ahead” design and top quality 
materials, assure you of top performance and longer con- 
trol life. 


CONTACT BLOCK—non-tracking, fungus and moisture- 
resistant. Made of impact-resistant material to withstand 
severe usage. Deep arc chambers prevent arcing. 


CROSS ARM ASSEMBLY—of high-impact material for 
millions of operations. Stainless steel contact springs. Visible 
and front removable silver-cadmium: oxide contacts. 


MAGNET ASSEMBLY —dual voltage—dual frequency coils, 
110-220 or 220-440 volts. Magnet features just one moving 
part. Layer wound encapsulated coil with built-in terminal 
board. Coils are built to withstand moisture, fungus and 
combustion. 


TRULY TRIP-FREE THERMAL OVERLOAD RELAY— 
—manual or automatic reset. Non-adjustable trip assures 
tamper-proof operation. Third overload kit can be added in 


the field. A106 


a ° 
(a Write today for Bulletin 14-BI—~  @ 
‘FURNAS 1078 McKee Street, Batavia, Illinois oa 


Nig ° 


FURNAS ELECTRIC COMPANY 


BATAVIA + ILLINOIS 
Sales Representatives in All Principal Cities 
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Electric Switch Safety Device 339 


A cover attachment with a Yale tumbler lock as- 
sures positive control of electrical switches. The 
new safety device fits over any metal wall plate, 
whether single or ganged. It also eliminates the 
possibility of unauthorized persons tampering 
with the switch. The unit can be adapted to vir- 
tually any situation where switch control is nec- 
essary or important. The lock comes with two 
duplicate keys and, for the customer's protection, 
additional keys are never supplied. This attach- 
ment can be quickly and easily installed over an 
existing flush toggle switch—except the inter- 
changeable type— without any change in wiring. 
Manufactured in brushed brass-or in any of the 
standard finishes, the unit is said to be the first 
Yale Tumbler Lock Switch in a-c only 120-277, 
types as well as a-c/d-c type. With the straight 
keying system, all locks are either keyed alike and 
operate on the same key, or they are keyed dif- 
ferently and individually to operate on different 
keys. The latter type cannot be master keyed. 


Harvey Hubbell Co., Bridgeport, Conn. 


Barber-Colman 
battery-operated 
d-c motors with 
integral governors 


ideal for many of ( | RRra 
today’s portable COLMAN 
applications 


f 


Type BYQM, top, is inexpensive, yet 
of excellent quality to meet consumer 
demand for dependability in mass- 
produced goods. Type HYQM is an 
exceptionally fine-quality battery-op- 
erated motor for the more demanding 
applications such as portable dictating 
equipment. 


BYQM-Typical Specifications 
Voltage range approx. 3 to 30 
Governed speed 1200 to 6000 rpm 

0 to .20 oz-in. 
GION «ig ec esivvncectcctesccensvabense ss 1.29” 


HYQM-Typical Specifications 


Voltage range 4.5 to W volts 


Governed speed 


TYPICAL APPLICATIONS 


PORTABLE DICTATING MACHINES 
PHOTOGRAPHIC EQUIPMENT 
DRIVE MECHANISMS 

TAPE PLAYERS 

ROTATING BEACONS 

DEPTH FINDERS 

BLOWERS 

PORTABLE INSTRUMENTS 
ROTISSERIES 


WRITE FOR HELPFUL DATA SHEETS on 
BYQM and HYQM battery-operated motors 
specifically designed to fit individual cus- 
tomer applications. 


BaRBER-COLMAN COMPANY 
DEPT. U, 1810 ROCK STREET, ROCKFORD, ILLINOIS 


Circle 74 on Reader-Service Card 


DESIGN NEWS—SEPTEMBER 15, 1961 





Silicon Cartridge 
Rectifiers 340 
Latest in a growing line of semi- 
conductor devices are two new 
series HV silicon cartridge rec 
tifiers, S-5490 through S-5507 and 
S-5518 through §S-5535. Both 
series include 18 different types. 
The ferrule mounted series range 
in sizes from 1-1/16 to 6-1/16 
inches, have maximum rectified 
d-c output currents varying from 
45 to 100 ma and peak inverse 
voltage ranging from 1500 to 
16,000v. Axial lead series range 
in size from 1/2 to 2-1/2 inches 
Peak inverse voltage starts at 
1000v, ranging to 10,000v, with 
maximum rms input voltage rang- 
ing from 420 to TOO0O0v. Maximum 
average rectifying currents at 
25C vary from 75 to 250 ma, and 
at 100C from 25 to 100 ma. 
Sarkes Tarzian, Inc., 415 N. 
College Ave., Bloomington, Ind 


Semiconductor 
Mount 


Direct-chassis mounting of JED- 
EC TO-3 outline power tran- 
sistors, diodes and_ rectifiers is 
an advantage apparent in a new 
molded socket to offer heat trans- 
fer by conduction into chassis. 
Insulating plastics are obtainable 
in three variations: general-pur- 
pose black phenolic per MIL-M- 
14, Type CFG; melamine per 
MIL-M-14, Type MME; diallyl 
phthalate per MIL-M-1I8794A 
(Navy), Type SDG. Contacts are 
designed to accept either 0.040 
or 0.050-inch-dia pins. Molded- 
in threaded bushings are brass 
per MIL-B-895 (Ships); nickel- 
plated per QQ-N-290. 

Augat, Inc., 33 Perry Ave., 
Attleboro. Mass. 


¥ 
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BEARING 
WITH A 
RED HOT FUTURE 


MOTION ENGINEERING 
j ? 


Advanced ball and roller bearing technology 





On special test equipment in S{SF’s research laboratory, 
experimental ball and roller bearings are run at tempera- 
tures up to 1000° F and above—conditions under which 
steel becomes red hot and loses its strength, while conven- 
tional lubricants burn or boil away. To meet these prob- 
lems, bearings made of special heat-resisting alloys and 
exotic new materials are tested and evaluated. New ideas 
in design and new approaches to lubrication are constantly 
being investigated. 

Bearings to resist extremely high temperatures are 
needed for improved, high performance jet engines, gas 
turbines and other equipment. Special SSF bearings have 
been tested successfully in environments at about 1000° F. 
Under certain conditions of operation, much higher tem- 
peratures are practical. 

Research like this is your assurance that S&F will al- 
ways keep pace with demands for the highest possible 
performance in all major types of rolling contact bearings 
—ball, cylindrical roller, spherical roller, tapered roller 
and precision miniature. SSF Industries Inc., Philadel- 
phia 32, Pa. 6103 





MATERIALS 


Pressure-Sensitive 
Nameplates 342 
Decorative trim and nameplates are avail- 
able heat-stamped, embossed, silk-screened 
and die-cut in almost every conceivable 
arrangement. New materials are also obtain- 
able, including metallic and clear “Mylars”, 
vinyls, aluminum foils and wood or leather 
grains. The line opens new opportunities 
to add new style to products while helping 
reduce costs. 

Allied Decals, Inc., Dept. 761-A, 20700 
Miles Ave., Cleveland 28, Ohio 


Vinyl Surfacing 


A decorative wear for use on metal, wood, 
fiber-glass-reinforced polyester and other 
subsurfaces is flexible, easily bonded, du- 
rable and resistant to fading and most stains. 
“Decorlon” has high dimensional stability, 
a heavy vinyl face, is mold and mildew re- 
sistant and has a flame-spread rating of 20 
when tested in accoraance with ASTM E- 
84-59T. The material is offered in three em- 
bossed textures, 20 colors and two gages. 
On special orders, the vinyl may be perfo- 
rated in a variety of patterns when desirable 
for headlining in automotive, boat or air- 
plane uses. “Decorlon” comes in 0.030 and 
0.040-inch gages on a backing of “Hydro- 
cord”, a moisture-resistant felt of inorganic 
fibers. Lengths up to 105 lineal ft, 54 inches 
wide, are available, split to desired widths. 
It is easily bonded with a variety of adhe- 
sives. 


Armstrong Cork Co., Lancaster, Pa. 
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MODEL 29-500 
UNIVERSAL 
and DC-MOTOR 
1/12 
to 1/4 H.P. 


AMERICA’S FINEST 

SMALL UNIVERSAL MOTOR... 
AT THE LOWEST COST 

IN ITS CLASS! 





for applications where uniform output is essential . . . 
all mating surfaces are machined! 


e Choice of permanently lubricated shield or sealed ball bearings, or rigid 
sleeve type with felt oil reservoir and oil return system. 

e Choice of end bells to provide for end mounting, flange mounting or at- 
taching gear units. 

e Available with a choice of totally enclosed case, or ventilated construction 
with internal fans. 

e Currently in use in computors, blowers, dental equipment, business 
machines and other applications. 





WRITE FOR COMPLETE DETAILS AND NEW CATALOG 


DIAMETER: 3%" 





LENGTH: 4'" to 5'%” 





H.P.: Continuous: Series— 1/6 @ 10,000 R.P.M. 
Shunt or Compound—1/12 
Intermittent Series—1/4 @ 10,000 R.P.M. 
Shunt or Compound—1/6 





SPEED: No load: Series—15,000 R.P.M. 
Shunt or Compound—12,000 R.P.M. 
Full Load Speed: Series—3000 to 
10,000 R.P.M. 
Shunt or Compound—1000 to 10,000 R.P.M. 





VOLTAGES: Series—6 to 250 V. AC/DC 
Shunt or Compound—6 to 230 V. DC 








THE NATION’S MOST COMPLETE LINE OF FRACTIONAL H.P, 


SHADED POLE 
1/2000 to 1/30 H.P. 


INDUCTION 
1/1400 to 1/4 P. 


UNIVERSAL & DC 
1/200 to1 H. P. 


DESIGN 


GEAR MOTORS 


NEWS—SEPTEMBER 


MOTORS 


MOTOR 
PARTS SETS 


BLOWERS 


eS ¥ 





Vinyl Extrusions 





Vinyl offers an optium balance of physical, 
chemical and performance properties, pro- 
viding required structural strength while 
also offering thermal insulation, moisture 
resistance, resistance to electrolytic and 
chemical corrosion, and resilience to shock. 
There are unlimited possibilities and eco- 
nomical advantages offered in extrusions 
fabricated from vinyl. 

American Vinyl Corp., 1675 E. 11th Ave. 
Hialeah, Fla. 


MODEL 243 
UNIVERSAL 
and DC MOTOR 
1/200 


Copper Capillary Tubing 345 


to 1/8 H.P. 


“\ 
\s 
\ 


Wand 4 ae So. 
A WO \ 


\ 
\ 
SSS 





for business machines and gear applications . . . this motor offers /onger brush life, no stalls! 


Vacuum-annealed copper tubing is com- 





WON'T STALL EVEN WHEN JARRED 


Self-aligning sleeve-type bearings have finger-type pressure DIAMETER—2'a" LENGTH—3'%e 


pletely clean and free of residue inside with 


plate for uniformity of alignment. 


EXTRA-HEAVY STAMPED STEEL HOUSING 
Helps maintain smooth performance under all conditions ... 
makes this motor ideal for gear applications. 


INCREASED BRUSH LIFE 
Brush holders are broached to hold close tolerances for brush 


SERIES MOTOR 


SHUNT MOTOR 





FULL LOAD 
SPEED 


5000 to 
10,000 R.P.M. 


2000 to 
7000 R.P.M. 





MAXIMUM H.P. 
Continuous 


et @ 
10,000 R.P.M. 


1/20 @ 
5000 R.P.M. 








MAXIMUM H.P. 
Intermittent 


1/8 @ 
10,000 R.P.M. 


1/12 @ 
5000 R.P.M. 





VOLTAGES 


12 to 230 V. AC/DC 


6 to 120 V. DC 


a bright finish outside. It is furnished on 
level-wound disposable reels. High  uni- 
formity and controlled grain-size capillary 
is produced with a new vacuum-annealing 
furnace. Following the drawing process, 
the bore is rinsed with a special solvent to 








alignment. remove all residue, oxide, scale and drawing 
Maximum H.P. ratings shown. Variations available for 


Sean Gane to ieaet cbelaation Sequibeeats. lubricant. The annealing process then re- 


WRITE FOR DETAILS AND NEW CATALOG 








moves final traces of solvent by vaporization. 





Specifications of the tubing include: alloys, 
copper ASTM B68, B75; OD, 0.031 to 0.500 
inch; walls, 0.004 to 0.040 inch, and lengths 
in coils up to 1000 ft, straight lengths 1/4 
inch to 15 ft. Tolerances are held to as nar- 


HOWARD INDUSTRIES, INC 1705 State St., Racine, Wis., Telephone ME 2-2731, Teletype: RAC344 


Sales Offices: os 
Chicago area: 576 Northwest Hwy., Des Plaines, lil., VA 7-6173 Los Angeles 36, 942 S. La Brea Ave., WE 8-2444 


Festus, Mo., 1049 Front St., YE 7-3606 New York area: 157 Broad St., Redbank, N. J., SH 1-3356 
Representatives in Principal Cities—Consult Your Classified Phone Book 


Ene ELECTRIC MOTOR CORPORATION CYCLOHM MOTOR CORPORATION (cs) LOYD SCUGGS COMPANY RACINE ELECTRIC PRODUCTS 
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row as 0.0005 inch. 
Avins Industrial Products Corp., 50 Broad- 
way, New York 4, N. Y. 





MATERIALS 


Phenolic 
Glass Laminate 346 


Grade PG-381 is designed 
for applications equiring 
high insulation and resist- 
ance to temperatures as high 
as SOOF. Available in thick- 
nesses from 0.125 to 0.750 
and greater, the laminate is 
produced in accordance 
with the requirements of 
MIL-R-9299 (Type II Class 
2) and is offered in various 
sheet sizes ranging from 9 by 
10 to 20 by 36 inches. 

Mica Corp., 4031 Elenda 
St., Culver City, Calif. 


Epoxy Pipe 


A rigid plastic composed of 
a thermosetting resin rein- 
forced with a nonwicking, 
inert filler is fabricated by 
a new process, producing 
glass-smooth bore and uni- 
form wall thickness. Pipe 
E-21 is available in 10-ft 
lengths in dia sizes from 
1-1/2 to 12 inches. Chemical 


resistance of pipe can be 


varied to meet a range of 


corrosion problems by prop- 
er selection of the resin and 
filler. 

Resisto Chemical, Inc., 
Wilmington 99, Del. 
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WEATHERHEAD 
HYDRAULIC POWER 


VARIABLE 
DISPLACEMENT 
PUMPS 


Meet J.1.C., 
S.A.E., and M.S. 
standards. 
Pressures 

to 3000 psi 





W) PUMP CONTROLS 


Gomer 


Pressure Control, 
Automatic 
(Constant) Flow 
Control, Manual 
Displacement 
Control 


GW) DIRECTIONAL CONTROLS 


Rotary 4-Way Valves 
Solenoid Valves 
Rotary Ball Valves 








@W) HYDRAULIC DRIVES 


Fixed Displacement Hydraulic Motors; 
Reversible Variable Displacement Hydraulic 
Motors (Integrated 

Torque and 

Speed Control) 





HIGH PRESSURE HOSE 
AND FITTINGS 


Swaged, Crimped, and Field-Attachable 
Flexible Hose Ends. 

Flared and Flareless 

Tube (Pipe) Fittings. 

Integral Check Valves 


% 





@W) SELF-SEALING COUPLINGS 


Ball Check Valve Type 
Full-Flow Rotary Ball Type 


nae 





THE WEATHERHEAD CO. 


300 EAST 131 ST. « CLEVELAND 8, OHIO 
Distributors in all major markets 
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Aluminum Tubing Cutouts 


WS 











An economical method for making cutouts in thin- 
wall aluminum tubing, as well as in other mate- 
rials, increases production by 1000 percent over 
standard. milling and _ slitting procedures now 
used. Deburring is almost eliminated. The process 
is applicable on tubing 1-1/2 inches in dia and up. 
Cutouts can be made as small as needed on diam- 
eter and to whatever portion of tubing that is 
desired to be left. Cuts can start anywhere from 
1/4 to 12 inches maximum on one end of the tub- 
ing; the other end can be any length. Samples 
may be obtained on request. 

T. G. Persson Mfg. Co., 2 Henry St., Bloom- 
field, N.] 


Wire Markers 349 


Designers can now write their own codes or leg- 
ends on the spot with new self-laminating “Write- 
On” wire markers. These identifications are used 
where small quantities of markers with many dif- 
Each self- 


adhering marker is a write-on and is partly trans- 


ferent special legends are needed. 


parent as a self-contained lamination extension. 
When applying a marker around wire, the remain- 
ing protective clear portion wraps around itself, 
causing it to laminate permanently over written 
code. Markers are suitable in prototype opera- 
tions, R & D, maintenance or production work. 
The “E-Z Code” system offers a permanent adhe- 
sive bond around wires because each marker is 
applied by the tab—not by the adhesive. Free 
working samples from a variety of stock sizes are 
available. 

Western Lithograph Co., Westline E-Z-Code 
Div., 689 E. 2nd St., Los Angeles 54, Calif. 


BASE” LAMP 
SAVES SPACE, SAVES MONEY, 
SAVES TIME, SAVES MANPOWER 


ee * " UMD St CCE AOD ES LEAN TROON CLE POO TEE AD AI EEL ET ES eed 


The new “Wedge Base’’, all-glass, incandescent indicator lamp is an 
exclusive G-E development designed to replace the old #57 and other 
similar bayonet-based lamps. It’s available in 6.3 and 12 volts. See below. 

The Wedge Base saves space because, with its holder, it is considerably 
smaller than the old #57. It saves money because the holder and total in- 
stallation costs are less. It saves time because the holder is easier to install 
and the lamp can be seated with just a push. And it saves manpower because 
installation can be automated and holders can be molded into plastic circuits. 
The G-E Wedge Base lamp can withstand ambient temperatures up to 600°F 
because it has no basing cement. 

A major automobile 
manufacturer is already 
using G-E Wedge Base 
lamps; they're available 
in mass quantities. For 
more information write: 
General Electric Co., 
Miniature Lamp Depart- 
ment M-12, Nela Park, 
Cleveland 12, Ohio. 


The Wedge Base is available in two ratings 
G.E. Lamp No. 
Circuit Volts ... 


Design Volts... 

Rated Av. Life 

at design volts . .500 Hrs. . 

Filament C-2Vv. . C- I 
| re A. 

Base Type . . . .Wedge .Wedge [IIT [iJ 

Candiepower... 2... .35 { 3 

*In excess of 5000 hrs. at 6.6 voits CO 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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Wy a MATERIALS 
ihe 
yd In High-Temperature Insulation 


A pure carbon material has both thermal- 


' ; fasteners cost less? insulation and erosion-barrier applications. 
© “Hitco-C” is made in both fiber form and 
ieee in fabric rolls 33 inches wide and 50 yd 
or more in length. The characteristics of 

greater length and a stronger material make 

this fabric good for coating operations. 

Warp breaking strength is reported to be 

25 Ib-in or greater. Molded and laminated 

parts demonstrate excellent physical prop- 


1. << a ee only require Medium Duty erties. The insulation also has industrial 


Even the Heavy Duty SPIROL PINS in this socket-wrench a 5 
universal joint don’t cost more than other types of spring pins. liquids and vapors, electrical insulation, 


3. Assembly costs are lowered with SPIROL PINS! Just drill the and in dry, nonlubricated bearings, gaskets 
hole (plus and minus tolerances allowed only by SPIROL PIN) and packings. The carbon product has the 
and drive the pins—automatically or by hand. 


Medium and Light Duty SPIROL PINS replace more costly se z ; aa : 
fasteners, even in materials where other spring pins cannot ability in production quantities and uni- 
be used. Come in Miniature Diameters, too: 1/32” to .052”. form quality. 


H. I. Thompson Fiber Glass Co., 6043 
Hollywood Blvd., Hollywood 28, Calif. 


applications such as filters for corrosive 


further advantages of economy, avail- 


ee 
DNNECTICUT Nis ee 
PROT Write for free TECHNICAL DATA 


MANUAL. Free samples for 


GINEERING & 
# specific applications. 


= =C. E. M. COMPANY, INC. 
OMPANY. INC 42 School Street, Danielson, Conn * PRescott 4-8571 


F 79 ; a - a — 5 ie [ , ~ iy [ | G N N G 
out of Hunareads oi uses itor | 
Wav ROD END COUPLER 


, ® Reduces cylinder bearing wear caused 
Ss y g se 
Torque Watch Gauges ee atin by side loads and binding 


. oer precision alignment between cyl- 
TESTING TAKE-UP TORQUE (Photo courtesy of Ansco, a division inder and machine. Couplers 


OF 8MM MOVIE PROJECTOR of General Aniline & Film Corp.) iieak dik MEE aibemmney tee: e Compensates for machinery deflection 
= tween floating head and shoulder due to weight shifts 


of retaining nut. 7 i ‘ . 
CBR is ® Saves cost and time of custom-designing 


4 | special assemblies 











‘ a 
2% 


® Allows greater machinery tolerances 


4 ~~ & ¥ | 
\ , S Mc Yj ® Simplifies machine installation, either 
N Z : OEM or on the job 


® Fits all air and hydraulic cylinders built 
to industry standards 





Bs, 
wt aenewe™ 


- 


® Male or female couplings. Female thread 
mates with standard style No. 2 cylinder 

MEASURE, RECORD LOW TORQUE IN SECONDS! piston rods : . 

Check torque of rotating machinery, gear trains, magnetic 

clutches, small motors, dials, springs, potentiometers, varia- ® Immediate delivery from stock of cou- 

te condensers, gay crnirnie vie plers for %,1, 1%, 1%, 2, and 2%-inch 

uning mechanisms, and hundreds of : fA r os 1 

other devices within +5% (42% on yr gpecar| yey = oo for 3, 34, 

special order) without expensive lab = — 

set up! Direct reading. Bi-directional, 

clockwise, counterclockwise models! 

Records highest torque applied! .005 


to 40 oz./in. and 2 to 2800 gm./cm. 
Write for bulletin TW-160. 5603 PIKE ROAD, ROCKFORD, ILLINOIS manufacturers of: high- and low-pressure hydraulic cylinders * heavy-duty air 


WATERS MANUFACTURING INC e WAYLAND e MASS cylinders * adjustable-stroke cylinders * dispensing cylinders © intensifiers ¢ single-acting cylinders * booster cylinders 
, . . 
ircle 80 on Reader-Service Card for more information Circle 81 on Reader-Service Card for more information 
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Dry Lubricant 351 


A release agent and dry lubricant, 


a 
MM 


| . 


GS-3 is suitable for molding. 


casting, laminating and foaming 


a 
in ofan suraer: 
ii 


applications, particularly with PA 


.N 
2 


plastics and thermoplastics. The 


material is clean, dry, nonoily, 


? 


a 


nonstaining and dries almost 
instantly without application of 


heat. Most important, it does not 


| 


43 


build up in the mold. During 


laboratory tests, it was discovered 
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that the material was also a supe- 


rior invisible lubricant. with f 
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twice the efficiency of lubrication 
as graphite, yet was clean, unaf- \ 
fected by oils, water and most . 


chemicals. Sprayed on cutting 
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tools, closures, bearings, bushings 
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or even moving parts of instru- 





ments, GS-3 acts as a lubricant. as fo 
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It can be brushed, dipped, spray- =, < 2 

ed or wiped “~ pan ; a ao 


RAM Chemicals, Inc., Gardena. 
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Waterproof 

Foam Adhesive 352 
Combining the best qualities of 
epoxies and rubber, “Visopox”’ 
is a 100-percent-solids material, 
containing neither water nor sol- 
vents, and is good for bonding 
This new engineering bulletin leads you right to the hydraulic 
pump designs you may be looking for. Here, passing on parade, 
are high performance gear pumps made to the measure of the 


polyethylene, polystyrene and 
polyurethane foam to themselves 


or to other surfaces. It is perma- 





nently flexible, nontoxic and will 
withstand temperatures of SOF. 
The same qualities are exhibited 
at elevated temperatures. The 
material can be used to adhere all 
types of foam insulation to ceilings 
and walls, grabbing instantane- 
ously without need of structural 
support to hold insulation in place 
while curing. Compound has an 
open time of about 4 hr and will 
cure in 8 to 12 hr. The adhesive 
and coating is also good as a sealer 
and caulking compound. It has 
»gh adhesion to almost any sur- 
face, is odorless, white in color 
and lower priced than epoxies or 
thiokol sealers. 

Adhesive Products Corp., 1660 
Boone Ave., New York 60, N. Y. 
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mext generation in aircraft, missiles, spacecraft, and support 
equipment. 

Many of these units are the product of ready-made, mass-pro- 
duced components that can be teamed into the precise configura- 
tion you need. Custom-designed pumps are also available. 


All have in common these classic Eastern hydraulic pump char- 
acteristics: 

SMALL SIZE: Eastern gear pumps are the smallest, lightest 
made. Airborne servo system pump shown delivers 1.5 gpm @ 


7490 


1500 psig — measures only 1/4” x 1/4” x 234”, weighs 9 oz. 





WIDE PERFORMANCE RANGE: pumps available have theo- 
retical displacement from .0016 to 1.30 cu. in. per revolution — 
flow from .025 to 9.6 gpm, pressures from 0 to 2000 psig, at 
speeds to 24,000 rpm. Weights with motor range from 1.5 to 
8.5 Ibs. 


UNAFFECTED BY EXTREME ENVIRONMENTS: rugged, 
reliable Eastern units take loads to 50g in stride — shrug off 
temperature differentials to meet MIL specs. 


Other Eastern products: 
e hydraulic motors 


EASTERN © sorvovalves, plies 


actuators and systems 
pressurization/dehydration 


‘INDUSTRIES mocks 


100 SKIFF STREET 


INCORPORATED 


HAMDEN 14, CONNECTICUT 


© quick-disconnect couplings 
electronic tube cooling units 





WEST COAST OFFICE © 4203 SPENCER ST. © TORRANCE, CALIF. 










Uh tb MATERIALS 
ie tf 
yd High-Temperature Insulation 


A pure carbon material has both thermal- 

; i fasteners cost less? insulation and erosion-barrier applications. 
@. “Hitco-C” is made in both fiber form and 
: . ®) in fabric rolls 33 inches wide and 50 yd 
~ 7 or more in length. The characteristics of 

greater length and a stronger material make 

this fabric good for coating operations. 

Warp breaking strength is reported to be 

25 Ib-in or greater. Molded and laminated 

parts demonstrate excellent physical prop- 

1. a4. Ri edhe areas” only require Medium Duty erties. The insulation also has industrial 
2. Even the Heavy Duty SPIROL PINS in this socket-wrench 
universal joint don’t cost more than other types of spring pins. 

3. Assembly costs are lowered with SPIROL PINS! Just drill the and in dry, nonlubricated bearings, gaskets 
hole (plus and minus tolerances allowed only by SPIROL PIN) and packings. The carbon product has the 
and drive the pins—automatically or by hand. 


Medium and Light Duty SPIROL PINS replace more costly a 
fasteners, even in materials where other spring pins cannot ability 
be used. Come in Miniature Diameters, too: 1/32” to .052”. form quality. 


H. I. Thompson Fiber Glass Co., 6043 
Hollywood Blvd., Hollywood 28, Calif. 


applications such as filters for corrosive 


liquids and vapors, electrical insulation, 


further advantages of economy, avail- 


in production quantities and uni- 


DNNECTICUT 
mum = Write for free TECHNICAL DATA 
- MANUAL. Free samples for 
GINEERING & . A 

e specific applications. 


= C. E. M. COMPANY, INC. 
OMPANY. INC 42 School Street, Danielson, Conn * PRescott 4-8571 











sabi cee 2 a — | Bs SELF-ALIGNING 
1 out of hundreds of uses for _ 
Weitows 1h ROD END COUPLER 
® Reduces cylinder bearing wear caused 


Spherical movement (on push : r P 

Tor que Watch Gauges only) and axlal movement peoade by side loads and binding 

TESTING TAKE-UP TORQUE (Photo courtesy of Ansco, a division anes anniek Seaton ae : ; 

OF 8MM MOVIE in of General Aniline & Film Corp.) eed go ko — arlene « Compensates for machinery defiection 
tween floating head and shoulder due to weight shifts 


- of retaining nut. 


® Saves cost and time of custom-designing 
* special assemblies 


. 2 , oo ? ® Allows greater machinery tolerances 


» 
7 Aasco | : 4 : a. ; : F ’ 
? “e | ® Simplifies machine installation, either 
N YY, ; OEM or on the job 


7 





® Fits all air and hydraulic cylinders built 
to industry standards 


. ® Maleor female couplings. Female thread 
mates with standard style No. 2 cylinder 

MEASURE, RECORD LOW TORQUE IN SECONDS! CLL piston rods ial . 
Check torque of rotating machinery, gear trains, magnetic 
clutches, small motors, dials, springs, potentiometers, varia- ® Immediate delivery from stock of cou- 
ble condensers, servo mechanisms, plers for %,1, 1%, 1%, 2, and 2%-inch 
tuning mechanisms, and hundreds of * : ila 1 
other devices within +5% (42% on 5 ag wire skstnaan 
special order) without expensive lab *» : 
set up! Direct reading. Bi-directional, 
clockwise, counterclockwise models! 
Records highest torque applied! .005 
to 40 oz./in. and 2 to 2800 gm./cm. 
Write for bulletin TW-160. 


WATERS MANUFACTURING, INC. e WAYLAND « MASS. 
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cylinders * adjustable-stroke cylinders * dispensing cylinders © intensifiers ¢ single-acting cylinders * booster cylinders 
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Dry Lubricant 351 
A release agent and dry lubricant, 
GS-3 is suitable for molding, 
casting, laminating and foaming 
applications, particularly with 
plastics and thermoplastics. The 
material is clean, dry, nonoily, 
nonstaining and dries almost 
instantly without application of 
heat. Most important, it does not 
build up in the mold. During 
laboratory tests, it was discovered 
that the material was also a supe- 
rior invisible lubricant, with 
twice the efficiency of lubrication 
as graphite, yet was clean, unaf- 
fected by oils, water and most 
chemicals. Sprayed on cutting 
tools, closures, bearings, bushings 
or even moving parts of instru- 
ments, GS-3 acts as a lubricant. 
It can be brushed, dipped, spray- 
ed or wiped. 

RAM Chemicals, Inc., Gardena, 
Calif. 


Waterproof 

Foam Adhesive 352 
Combining the best qualities of 
epoxies and rubber, “Visopox” 
is a 100-percent-solids material, 
containing neither water nor sol- 
vents, and is good for bonding 
polyethylene, polystyrene and 
polyurethane foam to themselves 
or to other surfaces. It is perma- 
nently flexible, nontoxic and will 
withstand temperatures of SOF. 
The same qualities are exhibited 
at elevated temperatures. The 
material can be used to adhere all 
types of foam insulation to ceilings 
and walls, grabbing  instantane- 
ously without need of structural 
support to hold insulation in place 
while curing. Compound has an 
open time of about 4 hr and will 
cure in 8 to 12 hr. The adhesive 
and coating is also good as a sealer 
and caulking compound. It has 


high adhesion to almost any sur- 
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ina UNIVERSE 
of AIRCRAFT PUMPS 


This new engineering bulletin leads you right to the hydraulic 
pump designs you may be looking for. Here, passing on parade, 
are high performance gear pumps made to the measure of the 
next generation in aircraft, missiles, spacecraft, and support 
equipment. 

Many of these units are the product of ready-made, mass-pro- 
duced components that can be teamed into the precise configura- 
tion you need. Custom-designed pumps are also available. 


All have in common these classic Eastern hydraulic pump char- 
acteristics: 

SMALL SIZE: Eastern gear pumps are the smallest, lightest 
made. Airborne servo system pump shown delivers 1.5 gpm @ 
1500 psig — measures only 1/4” x 1/4” x 234”, weighs 9 oz. 










WIDE PERFORMANCE RANGE: pumps available have theo- 
retical displacement from .0016 to 1.30 cu. in. per revolution — 
flow from .025 to 9.6 gpm, pressures from 0 to 2000 psig, at 
speeds to 24,000 rpm. Weights with motor range from 1.5 to 
8.5 lbs. 


UNAFFECTED BY EXTREME ENVIRONMENTS: rugged, 
reliable Eastern units take loads to 50g in stride — shrug off 
temperature differentials to meet MIL specs. 


Other Eastern products: 
e hydraulic motors 


EASTERN > servewalver; emplifor, 


actuators and systems 
pressurization/dehydration 


‘INDUSTRIES ane 


© quick-disconnect coupiings 









face, is odorless, white in color 


INCORP OR ATED -: cecctonictube a aie 


100 SKIFF STREET * HAMDEN 14, CONNECTICUT 
WEST COAST OFFICE © 4203 SPENCER ST. © TORRANCE, CALIF. 





and lower priced than epoxies or 





thiokol sealers. 
Adhesive Products Corp., 1660 
Boone Ave., New York 60, N. Y. q < Is f ee A 
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EQUIPMENT 


Precision 

Needle Files 353 
A line of diamond needle 
files is well suited to extra- 
hard materials. Twelve dif- 
ferent shapes in the con- 
ventional hand file design 
make up the line. The tools | 
are available as slot files, 
machine files or mounted on 
a mandrel for use on hand 
filing machines. Three grits 
are offered: 200/240, fine, 
for polishing; 120/160, me- 
dium, for general utility use; 
and 80/100, coarse, for more 


Be 


Io 


rapid material removal. Dia- 
mond grains are bonded per- 
manently to steel blanks to 
assure long life and economy. 

Titan Tool Supply Co., Inc., 
68 Comet Ave., Box H. 
Buffalo 16, N. Y. 
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Parts | 
Handling System 354 _ 


/ 


11 10 lees 8 | r | AER 6 5 4 
Note that TWO NEMA Size 2 and THREE NEMA Size 1 ARROW-HART “RA” Starters Fit} 


The V-100 Vacuum Tweezer 











facilitates quick and safe 














an or a 

handling of tiny objects, YY Q 
delicate parts or subminiature & ( SY Zz wy { 
components. Vacuum control =) >. — c NY 
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is achieved by covering the on () 



















































































bypass opening in pencil- 
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shaped body with user's 


index finger. The system is | 
engineered for continuous di 
110v a-c operation and has if | é 7 4 
an adjustable electromagnetic | S) | ( 
vacuum generator. Aluminum | 
body is connected to gen- | 

erator by rubber tubing. Stain- | 5 = 5 2 » 
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sizes are included with each 
unit. 

ANCO Products, 276 Park 
Ave., Collingswood 7, N.]. 
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A COMPLETE LINE... for the finest in Automatic Lubrication 


OL RITEs 


LUBRICATING EQUIPMENT 


DROP FEED OILERS ELECTRO OILERS 


Low cost, dependable lub- Lubricates up to 24 
rication. Drop feeding ad- points from single reser- 
justed by needle valve. — voir. Oil is fed by gravity 
Any setting may be locked. to individually adjustable 
Shut-off toggle starts or outlets. Solenoid con- 
stops oil flow. Available in == nected across motor—oil- 
many models and capacities “4 ing starts and stops with 
from % oz. to 1 gal. with et = motor switch. Available 
4” to %” pipe thread or ~ : in single or multiple feeds. 
for remote mounting. : OP, Capacities 9 oz. to 1 gal. 





DISPENSERS ELECTRO CHAIN OILERS 


Feeds oil to elevat- — - 
ed, distant and in- sana bond olen. Pees 
— qo ~ 4 oil through solenoid and 
eae ng i +e sight f valve to brush 
sn Nig Re ave or ak riding chain. Solenoid 
dusty and dirty sur- tt permits oiling only when 
roundings. Air oper- i chain moves. Drop feed 
ated or motor driven adjustable 9 02. to 1 gal 
ear pump circulat- capacity. Many styles 


ng oiling system b 
available in a wide . , and brush sizes. 


range of sizes and 
tank capacities. 





SIGHT FEED 


VALVES 

For any application gg Bmp aay: aa 
requiring adjustable sights, revolvable shields 
visible needle valve and guarded vent hole. 
——, ada | Can be taken apart for 
screw retains hair- installation in tight 
line adjustments. } places. Many styles and 
Lanes ny say fom sizes in both plain and 
chambers oF obser- F shielded, elbow or straight 
ving oil flow. Many types 

styles, single or ; 
multipie f ‘ 


LIQUID LEVEL GAGES 








OIL-RITE offers you BETTER LUBRICATION...at BIG SAVINGS! 


Looking for low cost oilers—automatic lubricating systems—ways 
to reduce costs and maintenance? You’ll find the answers in the 
complete OIL-RITE line. OIL-RITE engineers with 25 years ex- 
perience will gladly help you select the most suitable and economi- 
cal model for your specific application. Consult us on your next 
ior complete 


requirements for lubricating equipment. There’s no obligation. Se CATALOG 
Items shown above 
y Take advantage of OlL-RITE’S Application Engineering Service sonony «fae & 

Rite line. 





Oil Cups . Dispensers 


Siltad tones: 0. Vatu Oil-Rite corroration 


orimcl- tt tar Mer tt melirtam@e 2331 Waldo Boulevards Manitowoc, Wisconsin 
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Citizens Band 
Transceivers 356 
Featuring multichannel operation, this 
series of transceivers has an adjustable 
squelch control and a superheterodyne 
receiver with RF stage and 1750-kce IF 
strip. Choice of crystal or continuous 
receiving is offered, along with auto- 
matic “series-gate’” noise limiter and 
press-to-talk microphone. Four-position 
front-panel switch selects one of four 
transmitting crystals. One position of the 
switch also connects a receiving crystal 
to give extra clear and steady reception. 
Three models offer variety of operation: 
Model 770 utilizes 117v a-c operation 
only; Model 771 has 117v a-c and 6y 
d-c operation, and Model 772 is for 117, 
a-c, 12v d-c operation. 

Electronic Instrument Co., Inc., 33-00 
Northern Blvd.. Long Island City 1, N.Y. 


AJAX ability to handle angular and offset misalignment 
totaling 7 degrees and more is preventing breakdowns, 
relaxing production tolerances, cutting assembly and 
maintenance costs. Write for catalog. 


‘AJAX FLEXIBLE COUPLING CO. INC. 
28 Portage Road Westfield, N.Y. 


Incorporated 1920 Representatives in Principal Cities 
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| Precision Surface Gage 357 : 

| Scratches, grooves and other indentations on ae ee oe. i i, 

} flat or curved surfaces may be measured for y aati: al 

| depth with this portable device. A precise, “ ; pL SLT Midget Slide Valve 

/ rapid and inexpensive means for determining I 

either the depth of an indentation or the 

§ height of a raised portion of the surface, the 
unit finds application in the metal, plastic and 
photeengraving industries. Measurement may 
be made to an accuracy of +0.0001 inch or 5 
percent of the depth, whichever is greater, 
on indentations with a depth of from 0.0002 
to 0.016 inch. Widths from 0.001 to 0.050 can 


be determined to 40.001 inch. Similar range 





applies to measurement of raised portions. 
The “Scratch Depth Gage” is battery oper- a z 
ated, with a transformer obtainable for use ba 4 4 The NEW hydraulic 4-way valve 


ings of space, weight and maintenance 


ESPECIALLY DESIGNED for Clamping Operations, Latch 
& Lever System Lubricating Syste ms, Feed Operation 


be removed for substitution of special adapt- 
ers. Knurled thumb wheel assures precise 


setting and eyepiece may be focused easily. 


with 115v, 50-60 a-c power. Base of gage may es i -ée ae ee engineered for increased efficiency with great sav- 
Orval ileiilal>Mistlil-laMe @laliaelMslal- Met iaalliclamaalai te lal 
Finish is light gray. 


h & Lomb, Inc., Rochester 2, N.Y. mil | 
TN 


IMAGE OF SMALL-DIAMETER WIRE is pro | WH HERION 


jected at an angle against scratch to determine both 


INCORPORATED 


depth and width of indentation or raised portion of 





surface. 
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FOR YOUR PRECISION AND mele! 4 
SPECIAL GEARING REQUIREMENTS. 








~ 7 General Purpose Hinge 
| mee Creates Flush Surfaces 
j PRECISION GEARS Sam 


; These hinges are completely 
IN PRECISION GEARINGArch Gear offers you a thoroughly skilled group of gear special- hidd f lien. iaieien 
ists operating the latest in gear cutting and processing equipment to produce to your . aA rom = 
specifications all types and classes of precision gears at low unit costs . . . . . door, lid or hood is closed. 
IN STANDARD GEARS, the facilities of Arch Gear are perfectly suited to augment your Makes possible flush, abso- 
organization in the production of large commercial gears or close tolerance manufacture lutely smooth surfaces that 
TANDARD G Ss . sei 
S A EAR of special production-type precision gears . pe: Ce Raa greatly enhance appearance 
CUSTOM DIFFERENTIALS are a product of Arch Instrument, a separate manufacturing and safety. Tapered body 
entity devoted to meeting the needs for space-age tolerances. With ten models from tions ar sacisiog onan: 
1/16’ to 5/16” in both hollow and solid shaft units, Arch offers you the most advanced ay oS 
line of differentials available. Assembly, testing, calibration and packaging is performed ings of a special zinc base 
in a specially constructed white room to assure specified tolerances and performance. alloy having a tensile strength 
IN GEAR ASSEMBLIES, another specialty of Arch Instrument, we offer you complete of 47,000 pounds per square inch. Operates i in a 
design and engineering assistance on gear trains and other servo gear assemblies. 180 degree arc which permits full opening. Lami- 


From a pilot model to a large number of production units, Arch is equipped to produce ; ‘ “eer . 
to exacting specifications as well as perform the assembly and testing of the complete nated link construction reduces friction and permits 


Gap pea. a ra a tw te te es hinges to operate freely and smoothly. Hinges are 

Why not investigate the gearing abilities of Arch? Write for complete information and reversible and may be used right or left hand. 

literature today. 2 2 2 ee ee ee tt ee te wt we Available for wood or metal application in a wide 
CUSTOM DIFFERENTIALS variety of sizes. 


ARCH GEAR WORKS, INC. SOSS MANUFACTURING COMPANY, Dept. 


97 HOLMES STREET, NORTH QUINCY 71, MASS. 


ARCH INSTRUMENT co., INC. DN-33, P. O. Box 38, Harper Station, Detroit 13, 
101 HOLMES STREET, NORTH QUINCY 71, MASS. Michigan. 
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GEAR ASSEMBLIES 








Manufacture of long-life, Hansen 
Timing Motors is quality-controlled throughout, to 
make them the best synchronous motors for indus- 
trial and commercial applications. Skilled, experi- 
enced workers assemble Hansen SYNCHRON mo- 
tors to rigid standards. Each motor undergoes 51 
separate tests and inspections before shipment, in- 
suring users of the ultimate in silent, continuous, 
synchronous power for specific timing applications. 

tating efficiently in any position, self-starting, 
self-lubricating Hansen SYNCHRON Timing Motors 
deliver from 8 t@ 30 in./oz. guaranteed torque; at 
temperatures from —40 F to +-140 F; in speeds from 
600 rpm down to 4 rph; clockwise or counterclock- 
’ soeunion, ay 200 types of output available. 

he 


[aa 


és. 


SYNCHRON 


assembled in every * 
HANSEN 


WCW WWk 


TIMING 


The efforts of Hansen engineers have 
been concentrated in just one area for 
over 50 years — creating and applying 
synchronous power units to timing ap- 
plications. Use this experience to solve 
your specific timing problems. Contact 
your nearest Hansen representative, or 
write direct. 


HANSEN REPRESENTATIVES: 


THE FROMM COMPANY 
5150 W. Madison, Chicago, Illinois 


| 

| 

| 

| 

| 

| 

| 

| 

J H. C. JOHNSON AGENCIES, INC. 
] Rochester, N. Y. * Buffalo, N. Y. 

| Syracuse, N. Y. * Binghamton, N. Y, 
Schenectady, N. Y. 

I 

| 


ELECTRIC MOTOR ENGINEERING, INC. 
los Angeles, Calif. (Olive 1-3220) 
Oaktand, Calif. 


WINSLOW ELECTRIC CO. 
| New York, N. Y. * Chester, Conn. 
Philadelphia, Penn. * Cleveland, Ohio 


(*An average figure for Hansen 


SYNCHRON Motors . . . many are 
| designed for shorter life — others for 
| years longer. 


HANSEN 


MANUFACTURING 
COMPANY, INC 


PRINCET N N ANA 
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Torquemeter 358 
A low-cost method of comparing relative 
torque values of ball bearings is provided 
by the No. 781 GM-CM “Torqmeter”. 
Though sensitive enough to record the 
weight of a fly, the unit delivers accurate 
readings involved in rotating torques of 
miniature servomotors, gyros and_hair- 


2 and 5 
accurate 


springs. Full scale ranges are 1, 
GM-CMs, enabling 3-percent 

readings from 0.1 to 5 GM-CMs at speeds 
to 10,000 rpm. The torquemeter’s rugged- 
ness yet acute sensitivity result from its 
design which permits pointer shaft to 
move but not rotate on miniature ABEC-7 
ball bearings. Static and slow torques are 
read directly; torques over 100 rpm are 
read with the aid of a strobe light syn- 
chronized with the dial. Meter is made of 
clear molded plastic. Scale is 325 deg, 5- 


1/2 inches long. Graduations permit 


torque and degree of deflection to be read 


simultaneously. 


7352 N. 


Power Instruments, Inc., 


Lawndale Ave., Skokie, Ill. 


> => 


A COMPLETE LINE OF 
PRESSURE SWITCHES 
Also available — a 
wide selection of 
single circuit pres- 
sure switches. Built 
by the manufacturers 
of Hobbs Running 
Time Meters and 
Shock-Mounted 
Head Lights. Distributors 
in principal cities 


Write for CATALOG PS605 





UAL CIRCUIT 


PRESSURE SWITCHES 
Add a NEW 


JE» IMENSION 


to Pressure Activation! 


DOUBLE DUTY! Disconnects one electrical 
circuit while placing the other in operation 
Industry-approved for a wide range of appli- 
cations in dual circuit activation of various 
types of instruments, warning signals, safety 
devices, fuel pumps — in many other ways 
for making and breaking circuits. Ideal for 
locking out a starting motor while the engine 
is running. Can be used with oil or air. . . or 
with standpipe, almost any liquid or gas. 

@ Non-ferrous pressure chamber 

@ Phosphor-bronze diaphragm 

@ Alloy contacts @ Preset at factory 
Available in pound setting specifications in both circuits 
within ranges of 3-6, 7-14 and 15-60 psi. Compact — 


only 1-11/16" diameter. Pressure assembled and pre- 
tested at 150 psi. Designed for use on direct current 


Bias ip vt 
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ELLIPSE 
TEMPLATES 


SET OF TEN $O 50 


15° — 60° in 5° increments 
¥_" —2Y2" major axes 
Finest precision quality 


Timely Ellipse Templates are dimension- 
ally exact. All cutouts are smooth — free 
of molding flash or milling scores. They're 
precision die-cut of thin (.020) instrument 
quality plastic for shadowless viewing, and 
exact tracing. Permanent, accurate pin- 
point centering. 


Timely Ellipse Templates are the finest 
quality and workmanship you can buy. Yet 
they cost only $9.50 for the complete set 
of ten templates . . . less than a dollar 
apiece in sets. Ask your dealer for Timely 
No. 92-A Ellipse Set. Single Templates 
$1.50. Write for Timely catalog. 


PIN-POINT CIRCLES No. 88 _ . 
Exact die-cut circles 44” thru 2%,” 
Pin-point centering 


(+ 


pee tetetete 
seceveeeeeeee 











woe. CIRCLES 


Neos Weeeeny Sd eee) 
SULLY 
PRODUCTS COMPANY 


Baltimore, Ohio 
Circle 91 on Reader-Service Card 





EQUIPMENT 


Subminiature Lamp 359 
Minute in size but high in light intensity, the 
Model 5979 all-purpose lamp measures only 3 
inches high by 7 inches long by 2 inches wide 
when folded. In extended position the unit is 12 


inches tall. Shade measures 1-1/4 incies in dia. In- 


expensive GE 55 bulb may be used. Ideal for 
travel, the lamp can be utilized by the engineer, 
designer, technician or hobbyist. 

Tensor Electric Development Co., Inc., 1873 
Eastern Pky., Brooklyn 33, N. Y. 


industry’s top quality line of stock 
gears and speed reducers —in a complete 
range of types and sizes — available for 
immediate delivery — economically priced. 


Get this valuable 246 page catalog — gives 
complete information on the entire Ohio line. 


Ohio Gear Company « 1313 E. 179th Street « Cleveland 10, Ohio 


TOP 
QUALITY 


COMPLETE 
LINE 


FAST 
DELIVERY 


PERSSON ERs CR 
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EQUIPMENT 


Component 
Wire-Lead 
Former 360 


A small. lightweight wiring 





aid fits the operator's hand 
to permit day-long use with 
minimum fatigue. The unit 
was developed for use in 
the manufacturer's own 
plant to meet the need for 
a component-lead forming 
tool which would be simple 
to adjust and low enough in 


cost to permit each operator 


z 
= 
= 
* 


to keep several tools set up 
for a job. The device accepts 
leads up to 0.050 inch in dia 
and is adjusted easily to 
form bends in standard 1- 


1/2-inch-length leads at any 


cat ton ve w 16 Whats your problem? If you can solve it with a 


body. All parts are nickel- ‘ ° a hie 
i. iciteenen dunn New Cutler-Hammer operator options provide top flexibility... 
bility. world’s best oiltight limit switch 

Automation, Inc., 212 ‘ ‘i SAN . : ; , 
i ne a RSE For any use, anywhere, in any position. . . you just —spection. For full details on this complete new line, 
Hills 82. M. a can’t buy a more reliable, longer-life switch. No write for Pub. ED-145-T272. 

a other switch is sealed more effectively . . . effective- For any electrical control problem, contact your 
t ness we’ve proved under test conditions so rugged local Cutler-Hammer sales office or distributor. 
Cucle 93 Sor Reader Service they will never be equaled in actual service. Even They'll supply you with the finest electrical com- 

the silver-to-silver contacts are visible for quick in- ponents, the finest service and technical help. 














CON TROL 
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Su 


limit switch, your best answer's here! 


WHAT’S NEW? ASK... 


CUTLER-HAMMER 


Cutler-Hammer iInc., Milwaukee, Wisconsin e Division: Airborne Instruments Laboratory e Subsidiary: Cutter. 
Hammer international, C. A. ¢ Associates: Cutier-Hammer Canada, Ltd.; Cutler-Hammer Mexicana, S. A 
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EQUIPMENT 


Semiconductor 

Kit 361 
A designers kit aids in 
solving the problem of 
cooling powe! semicon- 
ductors as power increases 
and space/weight limitations 


decrease. Representative 







types of semiconductor 
coolers are contained in 
the kit, including natural- 
convection units and forced- 
convection modular pack- 
age. Both modular compo- 
nents and complete units 


enable the designer to con- 





duct tests using his own cir- 
cuitry within the physical 
layout and environment of 
his choosing. Technical data 
for each model is supplied, 
as well as a handbook out- 
lining theory and _ practical 
techniques for temperature, 
power and air-flow measure- 
ment. 

Wakefield Engineering, 
Inc., Delta-T Semicon- 
ductor Cooling Div., Wake- 
field, Mass 


« 
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~RAMBLER 


ALUMINUM SIX 


This optional choice engine in 1961 models— Ameri- 
ca’s first die-cast Aluminum Six—is a powerful 
friend-maker for Rambler. It saves 80 pounds 
weight—resulting in easier car handling with ex- 
cellent performance and satisfying economy. 

A VICTOCOR cylinder-head gasket seals this 
fine engine. VICTOCOR’s superior compressible 
and resilient sealing properties are combined with a 
stainless steel bottom layer that provides maximum 
heat and corrosion resistance. 

VICTOCOR’s exclusive metal core-Asbestopac* 
construction dissipates heat build-up . . . reduces 
torque loss . . . and maintains dimensional stability. 
The Asbestopac component retains all coolants. 


*Synthetic rubber-asbestos sheet packing 


VICTOCOR CHARACTERISTICS 
Low Torque Loss « High Heat Resistance « High Corrosion 


Resistance « High Crush Resistance « High Dimensional | 
Stability « Various Gauges Available—as thin as .030-.035 | 


Cross section above shows how thin steel core is die-formed with 
continuous projections (800 per sq. in.) alternating in each face. 
Victocor sealing element layers, top and bottom, are bonded 
simultaneously, mechanically and chemically, into integral struc- 
ture with core. Deep penetration of core projections increases 
stability and heat conductivity. The stainless steel bottom of gasket 
is formed into the combustion chamber openings. 


WRITE FOR CATALOG NO. 505A 
Available in standard type and modified struc- 
tures, VICTOCOR gaskets have wide adaptabil- 
ity for automotive and industrial machinery 
sealing. Consult your Victor Field Engineer, or 
write on your business letterhead for catalog on 
VICTOCOR and other superior packings. 
Victor Mfg. & Gasket Co., P.O. Box 1333, Chicago 
90, Illinois. Canadian Plant: St. Thomas, Ontario. 


¥Vwrecror ......... 


GASKETS - PACKINGS - 


OIL SEALS - 


MECHANICAL SEALS 
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EQUIPMENT 


Magnetic Retriever 





This magnetized device picks up all ferrous met- 
als, washers, fasteners and parts, including small 
tools such as wrenches, pliers and screwdrivers. 
Slender shaft of tightly wound flexible coil per- 
mits flexing of the unit to get around corners and 
other obstructions. Strong “Alnico” V-magnet is 
3/8 inch in dia. The retriever has an overall length 
of 18 inches. Handle is plastic. 

Safety Vacuum Lifter Co., 321 Elm St., Trenton 
10, N.]. 


Drafting Kit 


Mounted in a vinyl] self-locking binder, this draft- 
ing instrument combines advantages of a_ T- 
square, triangle and protractor. The anodized- 
aluminum device has a 3- by 5-, or 4- by 6-inch 
scale and a 180-deg protractor. All parts are ma- 
chine-calibrated. Contained in the portfolio with 
the drafting instrument are a drawing pencil and 
50 sheets of drawing The “Draftette 
Sketch Kit” measures 9-1/2 by 1-1/2 by 13 inches, 


weighs 1-1/2 lb and finds uses wherever a port- 


paper. 


able drafting unit is required. 


Drattette Co., Box 794, Beverly Hills, Calif. 
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THE FIRST AND FINEST IN 

CONVERSION COATINGS FOR 

BRASS, ZINC, CADMIUM, 
COPPER, ALUMINUM 


The Chemical Corporation offers a com- 
plete line of uniform-controlled chromate 
conversion coatings that provide maxi- 
mum protection in one, low-cost, simple 
operation. Available for immediate de- 
livery as liquids or powders. 


always speciby lustir-on 


oan BRILLIANT CORROSION-RESISTANT FIN- 

ISH . rivaling chrome for many appli- 
cations ‘where cost is a factor. Long-last- 
ing, easily controlled application. 


FOR CLEAR, BRIGHT and IRIDESCENT COAT- 
IN - gives striking, attractive appear- 
ance with complete corrosion-protection 

. even when humidity and handling are 
involved during processing. Also yellow 
iridescent and olive drab for concealed 
parts or as a paint bond. 


FOR DECORATIVE COLOR . . . on low-cost 
zinc. Brilliant golds, yellows, blues, 
greens, violets, reds, brass and copper 
hues. 


FOR ALUMINUM . . . replacing costly ano- 
dizing where surface hardness is not of 
prime importance. Excellent finish for 
paint bonding. Save 25% or more with 
Luster-on complete package treatment: 
cleaners, de-oxidizer, sealer. 


FOR LASTING BRIGHTNESS . . . on both 


copper and brass without noxious fuming. 


FOR DIE-CASTINGS . . . one quick dip pro- 
vides uniform finish, ideal as a base for 
painting. 

We'd like to show you what Luster-on can 


offer you! Send in sample part today for 
free processing. Data sheets on request. 


BLAKODIZE* . . . chemical black treatment 
for steel, provides lustrous, rich, black 
finish with good degree of penetration and 
rust resistance. 

*T.M. Reg. 


The 


emica 


Corporation 
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Groove-Joint Pliers 364 


Addition of two new pliers expands the 


manufacturer's line of groove-joint tools. 
Latest models are a 16-inch long plier with 
4-inch capacity and a 6-1/2 inch-long model 
with l-inch capacity. Five nonslip parallel 
openings increase usefulness. Unusually 


long handles supply needed leverage wher 


maximum gripping is required. Noncorro- 


sive and nonmagnetic, the tools meet mili- 


tary specifications and are 


aircraft, industrial and automotive appli- 


cations. 
Ampco Metal, Inc., 1745 S. 38th St., 
Milwaukee 1, Wis. 


Radioactive Samples 


Problems in preparing reproducible radio- 
active samples have been greatly simplified 
by a sample preparation set. Model PM-5 
employs a newly developed filtration device 
called a chimney funnel which contains a 
porous stainless-steel filter disc. Solution 
is suction-filtered through chimney funnel 
and a uniform layer of sample is deposited 
to dry on the steel disc. The operation 
produces samples in a few minutes and 
requires a minimum of skill. Included with 
the funnel are 12 reusable discs, tour plastic 
safety syringes, a spatula, a tube of 65 copper 
sample pans, a jar of filter aid and a bottle of 
emulsifies 
Nuclear-Chicago Corp., 359 E. Howard 
Ave. at Nuclear Dr., Des Plaines, III. 
& 
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LONG LIFE, THOMSON “Snap-tn”’ 





os is, 























» suited for marine, 
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Low Cost Low Cost Low Cost 


FLANGED Nyliner SLEEVE Nyliner 


COST LESS to BUY 
COST LESS to INSTALL 
& ELIMINATE LUBRICATION 


‘ Additional Benefits: 


CLOSF FIT LOW FRICTION ° 
LONGER LIFE RESIST POUNDOUT © RESIST ABRASION 
EASILY INSTALLED NO FRICTION OXIDATION © MINIMUM SPACE 
LESS SERVICING DAMP VIBRATION @ SILENT OPERATION 
s 
ca 


DOUBLE-FLANGE Nyliner 


INSTANTLY REPLACEABLE 


SELF-RETAINING OPERATE IN LIQUIDS LIGHTEST WEIGHT 
RESIST CORROSION NON-CONTAMINATING REDUCED WEAR 


Engineered to Solve Problems . . . Improve Products . . . 
Reduce Costs! 


NYLINER Bearings are a highly engineered thin liner of DuPont Nylon, designed 
to bring bearing users the many benefits of Nylon as a bearing material by solv- 
ing most of the limitations surrounding its use. The compensation gap prin- 
ciple assures maintenance of diametral tolerances for precision applications 


Seven Standard Types available from stock. Write for literature and name of 
your local representative who stocks NYLINER Bearings for immediate shipment 


fa eS THOMSON INDUSTRIES, Inc. 


ee 
NS DEPT. 2, MANHASSET, NEW YORK 


Also— cS —Manufacturers of BALL BUSHINGS .. . the Ball Bearing for Linear 
Motions and 60 CASE... edenné & Ground Steel Shafting 
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Molded Bosses Locate, Support Gears in Small ‘Delrin’ Pump 


Lars G. Soderholm, Midwest Editor 


MOLDED BRACKET accommodates pump in eight possible 
basic positions, six of which are shown. 


DESIGN NEWS—SEPTEMBER 15, 


A small, low-pressure gear pump, specifically de- 
signed to be made of molded parts for maximum 
performance with minimum cost, uses close toler- 
ance molded bosses in each housing half-section. 
These bosses determine the location of the gears 
and provide necessary bearing support. 

In the planning stage, a pump with small physical 
dimensions was envisioned as delivering small quan- 
tities of fluid (one gpm or less) at low pressures. 
The design, it was decided, should offer working ef- 
ficiencies at least equal to if not better than those of 
competitive-sized pumps. Finally, the pump had to 
be made in such a manner that unit cost would be 
$5 or less. 

For the sake of economy, molded “Delrin” (regis- 
tered trademark of du Pont) parts were selected be- 
cause of their good physical and corrosion-resistant 
properties and because technical know-how needed 
to mold to close tolerances was available. The gear 
pump housing is made in two halves—each having 
two bosses projecting from its internal surfaces. 
These bosses are molded as true cylinders and are 
held dimensionally both in diameter and in length. 
A nylon sleeve bearing slips over the bosses to pro- 
vide a low-friction bearing surface for the pump 
gear. 

The spacing of the molded bosses determines the 
gear spacing for proper tooth engagement. The 
bosses, projecting deep into the pump gear bore 
from either side, provide a large bearing area and 
also take loads transmitted from the gears. 

Sealing the pump housing sections is accomplished 
through a molded seal rib in one half that fits into 
a groove in the other half. The projecting rib is 
slightly higher than the groove is deep, so the rib 
fills the groove as the sections are joined. The pump 
drive shaft leaves the housing through a cavity 
which holds either a lip seal or a bearing and a seal. 
The lip seal design determines the pressure rating 
of the pump. 

Pump efficiencies are surprisingly good. Very lit- 
tle power is required to operate the pump (com- 
pared to similar-sized metal pumps) and the pump 
will prime when the drive shaft is spun between the 
fingers. 

The “Delrin” gear pump is manufactured by the 
Coy Manufacturing Co., Chicago, II. 


1961 
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HIGH OPERATING EFFICIENCIES are gained through 
use of large-diameter, thin-walled bosses. Large diameters 
provide large bearing areas for better load distribution. 
Thin wall sections in bosses provide better heat transfer 
through “Delrin” material and greater exposed cooling 


area. 


4) 


Drive gear 


Drive shaft 


Idler gear 


PUMPED FLUID lubricates bearings through ports drilled 
in gears. High-pressure fluid, squeezed from spaces be- 
tween meshing gear teeth, flows in area between boss and 
gear. This tends to float gears to provide longer bearing 
life and better sealing. 





PUMP _TESTS* 





1/8-hp single-phase 115v 60-cycle a-c 1725 rpm 





WATTS 


AMPS 


RPM 


FLOW 
Quarts Seconds 





115 100 





2.30 





1750 





| 60 





Under full load. 


Minimum start 95v. 
Cold resistance 4,231 ohms. 





Motor: 


1/20-hp 115v shaded—pole 1550 rpm 





115 130 | 





2. 


| 1620 | 


; | = 





Under full load. Minimum start 85v. 
7.385 ohms, hot resistance 10.99 ohms. 


Cold resistance 








* Room temperature ambient 78F ; tap water 78F 
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Gasket engineering 


HEAT FLOW 


GASKETED JOINTS 


Transmission of heat through gasketed joints is undesirable 
in many applications. Here are suggestions for reducing it. 


E. M. SMOLEY Research Physicist, Armstrong Research and Development Center 


The problem of heat transmission in 
gasketed joints has recently been in- 
tensified by the trend toward smaller, 
more compact designs. 

A typical example is found in some 
small gasoline engines where the fuel 
tank is located above the combustion 
chamber, separated only by a resilient 
gasket. This is illustrated in the dia- 
gram at the right. Heat enters the 
bottom of the flange, and the problem 
is to minimize the flow of this heat to 
the top flange. 

Armstrong research engineers re- 
cently studied the mechanics of the 
heat transfer problem in applications 
of this kind. As a starting point, they 
calculated the thermal conductivity 
(“k” factor) for each class of Armstrong 
gasket materials. The values are listed 


in the box below. 





THERMAL CONDUCTIVITY 
VALUES FOR GASKETS 


Thermal 
conductivity kro 
Btu-in 
hr-ft?-F° 


ARMSTRONG 
MATERIAL 


Cork compositions 0.34 to 0.49 


0.55 to 1.17 


Accopac cellulose 
fiber materials 


Cork-and-rubber 
compositions 


0.79 to 1.32 


Accopac asbestos 1.16 to 1.58 


fiber materials 


Synthetic rubber 2.22 











As the table shows, all the tested 
gasket materials have relatively low 
“k” factors, ranging from 0.34 to 2.22, 
and thus are good insulators relative 
to the metal parts of a flange as- 
sembly. The “k” factor of aluminum 
and its alloys, for example, ranges 
from 612 to 1548; of carbon steel, 


from 313 to 360; and of stainless steel, 
from 104 to 165. With the “k” factors 
of each element known, it is possible 
to calculate the amount of heat trans- 
ferred by conduction, using the basic 
heat flow equation: 
Q=kA (t,—t,) 
i came 
In this, “Q” is a measure of heat 
flow per unit time; “k” is the thermal 
conductivity; “A” is the area of the 
gasket. The difference t, minus t, is 
the temperature difference across the 


To further reduce transfer through 
the bolts, it is suggested that flat wash- 
ers be die-cut from heat-resistant 
Armstrong materials (Accopac AN- 
890 or N-852) and placed between 
the metal washer and the flange. These 
should help to insulate the bolts. 

Although no one recommendation 
can be made that will solve every 
heat transfer problem, the Armstrong 
studies indicate several general direc- 
tions in which to proceed: (1) give 
preference to gaskets having the low- 
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FLANGE NO. 2 
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thickness of the gasket; “d” is the 
compressed thickness of the gasket. 

The total heat flow is the sum of 
that which passes through the gasket 
and the bolts, and separate calcula- 
tions must be made for each. 

Normally, of course, most of the 
conducted heat moves through the 
bolts, since they are the only metal- 
to-metal contact. If aluminum bolts 
are used, heat flow could be reduced 
by roughly one-third by substituting 
carbon steel. Stainless steel bolts 
would reduce it still more. 


est thermal conductivity; (2) use the 
thickest gasket possible; (3) examine 
the possibility of changing to metals 
having a lower “k” factor in flange- 
bolt construction; (4) keep the gasket 
area as small as possible; (5) try in- 
sulating the bolt by using a washer 
cut from Accopac AN-890 or N-852. 

If you have a specific problem re- 
lated to heat transfer, we will be glad 
to make suggestions if you will submit 
details to us. Write to Armstrong Cork 
Company, Industrial Division, 7109 
Ithaca Street, Lancaster, Pennsylvania 


(Aymstrong GASKET MATERIALS 
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W hat’s News In Plastics... 





ESCON polypropylene 
a balanced “.] combination of properties for a wide 
range of molding applications such as high strength 
and impact resistance in automobile dash boards 


SZS...excellent electrical jz properties for cable 
connectors gh heat distortion temperature 


sox 
~ 





in vaporizers G ...low water pick-up in distributor 


\ 


. © * x S 
for “living hinge” in accelerator pedals Sy 


fH 


and 
snap-fit closures” gay for containers...outstanding 
chemical A-\ resistance plus high gloss, surface hard- 
ness, and quality “feel” in dinnerware <—2.. All avail- 
able for volume production 
at low <b cost ot ang ety a 
AY SHEERS CEPA 
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The list of products made with Escon poly- 
propylene is growing every day. Try this 
versatile molding material for your prod- 
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Stressed Frame Reduces 
Deflection in Mobile Home 


Edward W. Schrader, Western Editor 


MOBILE HOME has double insulated sidewalls and floor 
with triple insulated ceiling. Exterior is 0.019-inch alumi- 
num skin. Unit is 50 ft long by 8 ft hgh by 10 ft wide. 


A mobile home uses a stressed frame construction 
and laminated floor joists to distribute both the 
live and dead loads. Conventional construction 


| uses a long steel chassis and a stressed skin or 
_ wall of plywood to distribute the same loads. 
| The major design problem in mobile home con- 
| struction is deflection at the extreme ends, fur- 


caps 2) ... outstanding dynamic fatigue resistance | 


thest from the wheels. 
Deflection causes cracking and loosening of 


| joints, which in turn shorten the life of the prod- 
| uct. Conventional mobile-home design uses an 
| eight-inch steel channel chassis to reduce the de- 


flection, although the sidewalls carry the load. 
Floor, sidewalls and roof then are erected in a 
pattern typical of home construction. 

A truss design using I- by 4-inch Douglas fir 
framing and laminated floor joists on 19.2-inch 
centers provides a more rigid construction for 
the same weight of materials. 

The stressed frame is used in the Travois mo- 
bile home manufactured by S & S Steel Products, 
Inc., Compton, Calif. Design is by Industrial De- 
sign Affiliates, Beverly Hills, Calif. 


TRUSS FRAME JOINTS are joined with phenolic resin 
glue and three No. 12 wood screws. Interior wall is 3/8- 
inch sheet rock (dry wall) nonload-bearing material. Bat- 
tens insulate walls, ceiling and floor. 


1961 





2 by 2 fir studs 





















































ndows omitted 
































5/8-inch pl d flooring 
= Weight 13,000 Ib 


Steel supports 


CONVENTIONAL DESIGN 


CONVENTIONAL CHASSIS and stressed skin wall construc- 
tion use 2- by 2-inch Douglas fir vertical studs, 16 inches on 


Windows omitted 


Laminated floor joist ond 


5/8-inch plywood flooring 
Weight 13,000 Ib 


center, with 3/16-inch plywood paneling to increase longi- 
tudinal tie. 


| by 4 Douglas fir 


Locolized steel for concentrated loads 


REDESIGN 


STRESSED FRAME CONSTRUCTION uses 1- by 4-inch 
Douglas fir truss to serve as both longitudinal and vertical 





MORE DESIGN FREEDOM | 


‘transfer 
without 
complicated 
> gearing... 





SIERRA MINIATURE MECHANICAL 
CHAIN AND SPROCKETS... 


Provide precise, positive motion transfer 
through several planes simultaneously with 
; 0 cable slippage...no complicated gearing. 
| Unlimited center-to-center selection for min- 
| iature and sub-miniature assemblies in servo 
| systems, gyro systems, special cameras, 
| electronic equipment, and small precision 
| instruments. Less weight, cost, maintenance 
| —wider tolerances. Designed to operate 
| 
| 
! 
| 
| 
| 
| 
| 
' 


NEW 
CATALOG 


around minimum 7-tooth sprocket with root 
diameter of .250 inches. Chain pitch 

.1475 inches; Weight .45 oz. per lineal ft. 
Material: stainless steel, or other materials. 


Contains useful 
application data, 
specifications, 
tables on chain 
pitch and sprocket 
sizes, suggestions 
ai for calculating 

S © ENGINEERING center-to-center 
VA) COMPANY distance. Write 
for yours today. 


123 East Montecito ¢ Sierra Madre, California 
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ties. Structural steel is localized for concentrated loads at 
wheel ard hitch. 


Simplify your design and purchasing 
with HALLOWELL standard steel collars 


e 45 stock sizes—l%, to 3 inch bore 


BRE a Sa lana i fh Svs Psst Bl, tie ac Rs 


e Immediate delivery from local dealer stocks 

e Precision machined from first quality bar stock; perfectly 
balanced 

e Supplied with UNsrAko knurled cup point socket set 
screws—famous for their locking reliability 


e Every collar size marked for quick identification 
For more information, see your authorized industrial 


distributor. Or write SPS—manufacturer of precision threaded 
industrial fasteners. 


INDUSTRIAL FASTENER Division Spe 


JENKINTOWN 46, PA. 
Circle 99 on Reader-Service Card for more information 


Send for your 


ROTO-PAK BOOKLET 


ore tie Sana 


ROTO-PAK 


MEAT EXCHANGER 


cat net oat ee oe enema rm 


GET ALL THE FACTS 


ON THE MOST 
EFFICIENT HEAT 
EXCHANGER OF IT'S 
SIZE EVER DEVELOPED 


Up to 90% efficient 
Sizes from 11” x 20” to 13” x 55” 
Handles up to 30,000 Ibs per hour 


Handles temperatures up to 1000°F 


Provides low-cost heat recovery with 
minimum maintenance for chemical 
processing, ventilating systems, air 
conditioning, drying processes, air 
purification, food processing, filtering 
systems, fume and dust control. 


For your free copy of the ROTO-PAK™ BOOKLET, write 


THE AIR PREHEATER 


inc 


CORPORATION 


60 East 42nd Street, New York 17,N. Y. 
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HOW TO LABEL A SNAKE 


1. Grasp snake firmly behind head. 

2. Peel pressure-sensitive Fab label from backing paper. 
3. Press fabric label in place — it sticks with a touch. 

4. Release snake and suggest he do the same with you. 

Now then. You've just labeled a rough-textured, curved 
surface that moves. It took 2.7 seconds. The label will stay 
on as long as desired, moving and flexing right along with 
the surface it’s adhered to. That’s Fab, an Avery exclusive. 

Hard-bitten manufacturers of carpeting, luggage, rough 
castings, things in pliofilm bags, footwear, rainwear, other- 
wear, and all sorts of hard-to-label products, are stampeding 
to Avery Fab labels. As they do, they make the discovery 
that Fab cuts their labeling costs — as with all pressure- 





sensitive products, Fab is easier to handle; faster to apply. 
If you put labels on curved, flexible, or rough-textured 
surfaces, you'll get along fine with Fab. If you put a label 
on anything, you'll get along fine with Avery... the most 
respected name in pressure-sensitive products. 

For more information on Fab and other Avery pressure- 
Sensitive products, phone your nearby Avery office or write 
direct to 1616 S. California Street, Monrovia, California. 


Avery Label Company 
A Division of 
Avery Adhesive Products, Inc. 


@ivei sveev Laser. commany 
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Lightweight ‘Dylite’ Ball 


Lars G. Soderholm, Midwest Editor 


An economical hand-held wind meter makes 
use of a low-density, expandable polystyrene ball 
that operates in a molded tapered acrylic tube. 
3y holding close tolerances and through exact 
orifice diameters, indicating accuracies of +1/2 
mph on the low 2- to 10-mph scale or +3 mph 
on the high 0- to 66-mph scale are possible. 

The construction of this instrument was made 
possible through the use of tiny “Dylite” (Kop- 
pers) polystyrene indicating balls. With a density 
of 2 Ib per cu ft, this material is lighter than cork. 
It is purchased in spherical form after which it 
is screened twice—once for size (0.0450 to 0.0465 
inch dia) and another time to check each sphere 
for roundness. 

The orifice tube and instrument housing is die- 
molded from DuPont HM-140 acrylic plastic. 
This high-temperature material offers good sta- 
bility and is rugged enough to provide portabili- 
ty for either sea-going or sports usage. 

Each instrument contains two 
scales. As normally held, the wind meter gives 
low-scale readings. When the major air-discharge 
port projecting from the top of the instrument is 
covered with a finger, only the small orifice re- 


mains open which shifts the instrument's read- 


measuring 


ings to the high scale. 

The wind meter is available in models which 
measure either up to 55 knots or 66 mph and is 
designed to sell for less than $5. It is made by the 
F. W. Dwyer Mfg. Co., Michigan City, Ind. 


PLASTIC COMPONENTS allow economical production 
of relatively accurate wind-measuring instrument. Small 
“Dylite” indicating ball is contained in die-molded acrylic 
orifice tube located inside acrylic instrument housing. 


3, 96% 





Provides Response in Wind Meter 


Air out 
Large air discharge opening 


Acrylic instrument housing 


Small discharge orifice 


-‘Dylite’’ indicator ball 





























Orifice tube 


Ball retainer screw 


WIND-METER OPERATION requires two ports located 
in lower part of the instrument housing to be held facing 
into wind. Ports open to inside of housing which also con- 
tains restraining seat for lower end of orifice tube. Small 
polystyrene ball is held in orifice tube by projecting re- 
taining screw. Flow of air lifts ball in tapered tube to 
position where weight of ball is supported. Adjoining 
metal scales permit direct wind-velocity readings. Air leav- 
ing tapered tube escapes through large top opening and 
small drilled orifice. With large opening covered, high- 
scale readings are obtained. With all openings uncovered, 
low-scale readings are obtained. 


MAIL THIS 
COUPON 
TODAY 


3) LINDSAY STRUCTURE 
Ge MANUAL 


© descriptive information 
@ technical data and explanations 


® instructions for specification 


The Modern Method of Using ‘‘Pre-Tensed” Sheet Metal 

in Light Structures of Tremendous Strength and Rigidity. 

For Producing: Buildings, Rooms, Partitions * Bodies for Trucks, 
Trailers * Housings for Equipment of All Kinds - 

AND for an Unlimited Number of Other Applications 


You'll find the answer to any questions you may have about Lindsay 
Structure in this comprehensive 68-page manual. This unique metal 
structure is widely used in the construction of enclosures, housings, 
cabinets, trucks and trailers of all sizes and shapes — for use indoors 
or out, mobile or stationary, industrial, military and commercial ap- 
plications, including shielded structures. Lindsay Structure is extreme- 
ly flexible to design requirements, and is available in a wide range 
of metals. Ideal for pilot models and production runs, high-strength, 
low-weight ratios of Lindsay Structure components can readily solve 
your enclosure problems. Write today to get your copy of this new 
manual right away! 


INTERNATIONAL STEEL COMPANY 


LINDSAY STRUCTURE DIVISION 


1731 EDGAR STREET © EVANSVILLE 7, INDIANA 





INTERNATIONAL STEEL COMPANY * LINDSAY STRUCTURE DIVISION 
1731 Edgar Street « Evansville 7, Indiana 
Send free copy of Lindsay Structure DESIGN Manual to: 
NAME 
COMPANY 
ADDRESS. 
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DESIGN DATA BG Océ-@e4s COMPRESSED 
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Helical Springs 


4¥-% 
Edwin F. Smith, Large Turbine Drafting Dept., Av a? 
Westinghouse Steam Div., Lester, Pa. L 








The following curve will aid in designing helical Table I will assist in applying the curve. Each 
springs in a continuous range of size and under a column indicates steps to be followed under differ- 
variety of known conditions. ent known spring characteristics. The first column 





E jr.qrr i Mite ioe Se eile bike T T T T TT T TTT zp 
100 200 300 400 500 1000 2000 58 
F ." rr sib adlachclnd tala | T T T T TT TTTT ree eS AE TT or oe MODELS—';2 to % HP—Pressures: to 190 psi. 


200 300 400 500 1000 2000 3000 Vacuum: 27.5”—Air displacement: to 6.57 CFM. 


ee ee ee 





3 


Use of compressed air is rapidly 
increasing because of its many 
exclusive advantages as motive 
power, for process agitation and 
for energizing intricate mechan- 
ical movements. B&G Air Com- 
pressors fit ideally into this pic- 
ture because they are oil-less! 


Bare compressor (less motor) 


There is no chance of oil- 
spoiled work—not a drop of oil 
can be found in this compact, 
lightweight compressor. Motor 
and compressor are permanent- 

10 gellen Air Tank ly grease-packed...carbon- 
Motor Compressor Outfits 5 é - = 
graphite piston rings and skirts 
operate for years without injury 
to the cylinder walls. Since the 
cylinders are not oil lubriceted, 
air is always oil-free—no oil 
separator needed—no costly 
lubrication maintenance. 


BéG oil-less Compressors 

30 gallon Air Tank are velvet-smooth! Modern de- 
Mater Srmgpetens Satie sign, large bores, short stroke, 
Ff horizontally opposed pistons 
provide better balance and 

vibrationless operation. B&G 

Compressors are available in a 

complete line of portable, tank 

~~ mounted, tankless and gasoline 
is engine driven models. 


Gasoline Engine Driven 
Compressor Outfits Send for Catalog GU’-18 


r | \oy, AIR COMPRESSORS 


2500 3000 4000 5000 = 60007000 2 BELL a GOSSETT COMPANY 
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illustrates the simplest spring design wherein the 
only requirement is a spring that will support a 
known load W. The first step is to select any value 
of K and follow operations given. 

Nomenclature: 


D mean diameter of spring, inches 
j 1 t d = wire diameter, inches 
e mind e OD = outside diameter (D+d), inches 
a inside diameter (D—d) , inches 


] load, Ik 
work y sail sis inch deflection, lb/inch 
marking 


KNOWN 
CHARACTERISTICS 


number of active coils 
modulus of rigidity, psi 
stress, psi 
- closed coil length, inches (measured only 


CALCULATE 


over the active coils) 
K = spring index 
a = stress correction factor 
Note the use, for convenience, of the terms (w) 
(L) and (w)(N), which may be separated into fac- 
tors representing w, L and N. The (w)(L) terms for 
several springs whose L’s are alike can be added to 
obtain the combined (w)(L) for several springs, 
such as when they are assembled in concentric fash- 
ion to operate in parallel. The curve may be used 
to advantage when requirements involve multiple 
. D D . springs operating together either in parallel or in 
series. 
w)(N) | (w)(N)] (w)(N)} (w)(IN) | (w)(N) The nomogram permits determination of ID or 
OD, d and K if two are known, which will be useful 
(w)(L)} (w)(L)} (w)(L)} (w)(L)} (w)(L) - when considering radial clearances. 


DI -ACRO ROL- FORM DIE — 


Workmarking trom forming sheet materials in press 
brakes and punch presses is greatly reduced and in 
many metals completely eliminated when formed 
with the Di-Acro Rol-Form Die. Hardened and pre- 
cision ground rolls pivot smoothly in the die block 
to fold material without strain. ou save costs by 
discarding elaborate and time consuming prepara- 
tion and work methods, reducing polishing time, 
eliminating scrap parts. You also cut costs in press 
brakes and punch presses by reducing the number 
of dies needed and reducing set-up time. 

One Di-Acro Rol-Form Die with a 60° upper die 
forms any angle to 60° and any thickness of metal 
to 1%" just by adjusting the ram or bed of the brake. 
Where ultra-high finish material is to be formed, 
nylon inserts can be used in the die block to further 
reduce the possibility of work marks. 

The Rol Den Die is offered in five styles and in 
lengths from 6 inches to 12 feet for use in all sizes 
and models of press brakes and punch presses. 


For ordinary press brake forming ask about ( ( (? 
Di-Acro Standard Press Brake Dies. (|| 


CALCULATE 


d_ Wire diameter (inches) 
Spring index (use with OD) 


K Spring index (use with ID) 
Diameter OD or ID (inches) 


K 


Consult oe yeow pages of your telephone 
book under Machinery-Machine Tools for 
the name of your nearest Di-Acro distrib- 
utor or write us. 


di-4 DI-ACRO 
METALWORKING CORPORATION 
EQUIPMENT Formerly O’NEIL-IRWIN MFG. CO. 


359 Eighth Avenue® Lake City, Minn. 








pronounced die-ack-ro 
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Deflection of Stepped Shafts 


J. P. Hatch, Assoc. Professor, Mechanical Engineering, 
University of Rhode Island, Kingston, R. I. 


Deflections of a shaft which has more than one 
diameter are difficult to calculate and usually are 
determined graphically. Changes in moment of 
inertia occasioned by changes in shaft diameter 
usually are accounted for by constructing an 
M/EI diagram or at least by computing values 
for M/I and integrating these values to determine 
the deflections. 

This article describes a graphical construction 
that accounts for changes in moment of inertia 
by using appropriate changes in pole distance for 
each shaft diameter. The adjusting of pole dis- 
tances permits construction of a slope diagram 
and, upon integration, gives a deflection diagram. 

The method is illustrated by the accompanying 
example. The shaft is divided at changes in di- 
ameter and at the load into sections A, B, C and 
D to facilitate description. 

Using a space scale of s, — 8 inch/inch (i.e., 
1-1/2 inches — “1 ft) and a force scale s,, = 500 
Ib/inch, a shear diagram is constructed. By select- 
ing a pole distance of any convenient length (H 
= 3/4 inch), the scale of the moment diagram 
may be computed: 

(H) (s:) (8) = (3/4) (8) (600) 
= 3000 lb-in/inch 

The moment diagram is drawn by using the 
slope of the appropriate rays of the force polygon 
attached to the left end of the shear diagram 
(Reference 1). These rays are identified as Rays 
1 and 2 in the force polygon and Lines | and 2 
in the moment diagram. They are drawn from 
a common base line. The moment at any point 
along the beam may be scaled from the moment 
diagram. 

Integration of the moment diagram will pro- 
duce the slope diagram. The scale for the slope 
diagram is S,, — (H)(S,.) (S,) /EI and the units 
are radians/inch. Since H/I appears in the scale 
formula, a single scale can be used throughout 
the slope diagram if changes in I are accompanied 
by proportional changes in H. 

For the 1-inch-dia cross-section, I, — 0.0491 
inch‘ and for the 1-1/4-inch-dia cross-section I,_, ,, 
= 0.120 inch*. If H, is selected arbitrarily as 1/2 
inch then H,.,,, = (0.120/0.0491) (H,) = 1.22 
inch, and the scale 


Ss =| (1/2) (3000) (8) Jor] G20 (3000) ©) 


30 (10) * (0.0491) 30 (10) * (0.120) 
— 0.00815 radian/inch. 











rt HIGH-SPEED OPERATION 


Balanced release levers 
permit high-speed 
drives. Lever “throwout” 
is eliminated for longer 
bearing life. Patented 
anti-friction rollers give 
instant release with min- 
imum pedal pressure. 


s 
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4 | HIGH-TORQUE DESIGN 


Powerful engagement 
springs, properly spaced 
over the facing area, as- 
sure maximum driving 
contact. Compact, low- 
inertia design prevents 
gear clashing and de- 
layed shifting. 





7 Good Reasons Why idea-Men 


2 | ACCURATE FIT 


Close-tolerance drive be- 
tween cover and pres- 
sure plate assures 
smooth starts. Highly ac- 
curate bolt circle fits flat 
fly wheels—accurate out- 
side pilot diameter fits 
counterbored flywheels. 


International model C-130 Seen Truck equipped 
with Rockford Spring-Loaded Clutch 


Gi SMOOTH ENGAGEMENTS 


Dynamic and static bal- 

ancing assures you of 
smooth, enduring clutch 
performance. Both driv- 
ing and driven members 
are balanced to elimi- 

nate vibration. 


3 | VIBRATION DAMPENER 


Coil-spring vibration 
dampener absorbs vibra- 
tions between engine 
and transmission. Noise, 
rattle and thrash in the 
gear train are eliminated 
for smooth, quiet clutch 
operation. 


ROCKFORD 
SPRING-LOADED 
CLUTCH 





Gg HIGH-TEST FACINGS 


Using only the highest 
quality facings, Rock- 
ford Clutches give extra- 
long clutch life, provide 
cushioned starts, reduce 
scoring and greatly cut 
costs of downtime re- 
placement and labor. 


PERFECT ALIGNMENT 


Close-tolerance splined 
hub assures perfect disc 
alignment. Through- 
hardened hub gives long 
life. Precision manufac- 
turing and rigid quality 
control eliminate chan- 
ces for misalignment. 





Count on Rockford Reliability 


Above are seven reasons why more and more design men specify Rockford 
Equally important, ROCKFORD RELIABIL- 
ITY is due to 63 years of creative engineering, precision manufacturing 
Rockford offers complete design engineering 
service at no cost or obligation. You’re backed by a worldwide service 
network. Write today for complete details on ROCKFORD RELIABILITY. 


Spring-Loaded Clutches. 


and rigid quality control. 


ROCKFORD CLUTCH 


Export Sales Borg-Warner International - 


1209 WINDSOR ROAD, ROCKFORD, ILLINOIS 
36 So. Wabash, Chicago, Ill. 











y a: ENGAGED 


DIVISION 
OF 
BORG- 
WARNER 
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S, = 8 inch/inch 
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Ry = 212 Ib 


| choose from | — 2 WIM ’ SHEAR 
Atlantic India's : ~ Ex Yj 
thousands of aie 


rubber : 
molds and dies ious 


7 
: | ee , MOMENT 
>; A 40 year accumulation of molds and dies ¢ 
: are now on hand at Atlantic India, ready ?$ H. <1/2 
° te 


Rp = 288 Ib 


























° to serve you. Chances are one of our 
: standing molds or dies will fit your needs. Mike (go 
: ae 
If it happens that your application calls 
: for a unique rubber product we have years 
of “know-how” at your command. What ¢ 

ever your need, washers, gaskets, molded 
: parts, extrusions, sheet or sponge rubber, ° @ 
: Atlantic India is ready to serve you. $ 

= 0.008 


= SEND TODAY! : ~,- 
CatalogNo.52 : 9 “"" 
158 pgs. showing : 
=e thousands of =: 


= 3000 Ib-inch/inch 
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; S,4 = 0.0651 inch/inch DEFLECTION 
Atlantic nd Rubber Wks., Ine. : ; 


Producers of the AlR 


| WIN line of Rubber Products 





573 West Polk St., Chicago 7, Illinois 
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Stepped Shafts .. . Cont. 


Io integrate the moment diagram, the mid 
point of l-inch-dia portion of the shaft, Section 
A, is found and Line 3 is run horizontally to the 
left from this point. Here, Ray 7 is drawn by 
using pole distance H, 1/2 for the l-inch dia. 
Line 4 is drawn next from the midpoint of Sec 
tion B. Together with the pole distance H,_,,, 

1.22, this established the slope of Ray 8. Rays 
9 and 10 are drawn in similar fashion. 

These Rays (7, 8, 9 and 10) are used in Sec- 
tions A, B, C and D to construct the slope dia- 
gram. They give the correct relative values for 
the slopes; however, because no constant of in- 
tegration is known, no point of zero slope can be 
located. 

Any point can be selected and used as a base 
line for drawing rays and integrating. If the cor- 
rect point could be chosen, the deflections could 
be measured from a horizontal baseline. Because 
the point is selected at random, the deflection 
diagram probably will not have a horizontal base- 
line. 

Using the point under the 500-Ib load as a 
base, Rays 11, 12, 13 and 14 are drawn and trans- 
ferred to the appropriate sections. Now the ex- 
treme ends of lines 11 and 14 are connected to 
complete the deflection diagram. The deflection 
under the load may be found by measuring the 
height of the diagram (0.91 inch) and multiply- 
ing this by the scale s,,. 

The scale is computed as 

Sy, = H?’ (5,5) (s.) = (1) (0.00815) (8) 
= 0.0651 inch/inch 

And the maximum deflection is 

y = (0.91) (0.0651) — 0.0593 inch 

If deflections at many points were needed, it 
would be helpful to select a pole distance of a 
particular fractional value. As suggested in Refer- 
ence 2, this would result in a scale S,, equal to 
some readily usable value. 

For example: 

8, = (HM) (s,,) (s,) 

Choosing: s,, — 0.05, then 

0.05 = (H’) (0.00815) (8) and H’ — 0.767 

Using H’ — 0.767 instead of H’ = | inch 
would produce a deflection diagram on which 
measured vertical distances could be multiplied 
by 0.05 to obtain actual deflections. 


References: 

(1) This construction is described in “Machine 
Design”; Joseph E. Shigley; McGraw-Hill Book 
Co., Inc., 330 W. 42nd St., New York 36, N. Y. 

(2) “Mechanical Vibrations”; A. H. Church; 
John Wiley & Sons, Inc., 440 4th Ave., New York 
16, N.Y. 
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FOR SOFTER METALS AND PLASTICS ... 
Slotted Tap-Lox insert has full V- 
form external threads to provide 
maximum locking torques; permit 
wide choice of mating hole sizes. 


Recommended for soft aluminum, zinc die castings, 
sand castings, and plastics. Meets requirements of 
MIL-MS 35914. 





FOR HIGHER STRENGTH 
MATERIALS 

H-Series heavy-walled Tap- 
Lox insert has truncated root 
external thread and three- 
hole cutting edges for hard- 


to-tap higher strength materials and to meet MIL 
and other specs calling for Class 3B thread fit for 
gaging after installation. 





The quickest 
most practical way 


The F-Series Form-Lok self-tap- 
ping insert is thread forming and 
firmly locks itself in the base ma- 
terial. Available from stock in 


sizes #4 through %eo". 





to put strong threads 
in soft materials 


W-Series Tap-Lox insert has 
coarse pitch external thread of- 
fering maximum strength in com- 
bination with ability to be driven 
into thin sections without split- 


ting them. For furniture, cabinets, and other wooden 


the TAP-LOK’ 


parts where strong, permanent threads are needed, 
or which must be frequently assembled and 
disassembled. 





INSERT 


HOW IT WORKS 


“ 


CE 


The Tap-Lox® threaded insert taps its own thread and locks itself 
into the parent material in a single, quick operation. Designed as a 
permanent fastener in materials which are machinable but not strong 
enough to sustain applied loads in threads tapped directly into them, 
it is also widely used in harder metals and alloys where repeated 
assembly makes thread wear a problem. 

Since TaP-Loxk cuts its own threads, no additional assembly time is 
required, making its installed cost the lowest of any threaded insert! 

Once installed, it is permanently locked in place, and will not back 
out under repeated heavy shocks or prolonged vibration. TaP-Lox in- 
serts are available in the types as shown above, in a variety of 
metals that include casehardened carbon steel, brass and 18-8 stainless 
steel (type 303). For complete information and prices, write Groov- 
Pin Corporation, 1120 Hendricks Causeway, Ridgefield, N. J. 


r 
-} 

}, ae 

NANA 


N-Series Tap-Lok Insert has Ny- 
lok pellet embedded in threads 
to make internal threads self- 


CORPORATION 
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GROOV-PIN 
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THE ‘ Bending Stress in a Leaf Spring 
ws BIG IDEA” ie ee | Richard Wadler, Mechanical Engineer, Raytheon Co., Bedford, Mass. 


OFTEN, PROBLEMS OF PRODUCT Th: a . oe » ahaatd 1 @ 2. 
FUNCTION CAN BE SOLVED WITH This nomogram is based on the elastic curve equa 
AIR PRESSURE OR VACUUM. tion: 


"AIR MAY BE YOUR ANSWER!” S, = (E) (t)/D 








Where: 
S, bending stress, psi 
E = modulus of elasticity, psi 
D bending diameter of spring, inches 
t = thickness of spring, inches 
Example: 
Determine the bending stress in a leaf spring 0.04 
inch thick, which has a bending diameter of 15 
inches. The modulus of elasticity of the material 
is 30 (10) ° psi. | 
Solution: tersecting the Reference line. Align this intersection 
Align t = 0.04 inch with E = 30(10)® psi, in- with D 15 inches and read S,, 80,000 psi 


For the Type, Size, 100,000 


Drive you need— +— 80,000 
= 


specify 60,000 
-— 50,000 


GAST VACUUM PUMPS = 40,000 


) 


and AIR COMPRESSORS 


On your current design project, consider the bene- 
fits Air offers. Applied as pressure or vacuum, it 
solves many knotty functional problems better than 
other methods. 


It’s versatile...easily controllable...and economical. 
With a small Gast Air Pump, you can provide great 
force and power. Use air to hold, lift or feed ma- 
terials . . . to fill or evacuate . . . convey solids or 
liquids . . . move or reciprocate parts . . . to pres- 
surize, agitate, atomize, oxygenate . . . and for con- 
trolling, sampling, testing. 

The Gast Line of Air Pumps offers you a wide 
range for selection. Simple, rotary-vane design is 
dependable . . . and maintains high efficiency. Air 
delivery is ‘‘pulseless” and quiet. So consider using 
air on your product—and check with Gast for 
engineering suggestions. 


Bending stress (p 


Sp 





Reference line 


Modulus of elasticity (psi) 





LUBRICATED AIR PUMPS OML-LESS AIR PUMPS 
SERVICE. Light-duty, Heavy-duty 
CAPACITIES. ...0.6 to 50 «.f.m. 


E(10)6 





MOTORS......1/12 to 5 hp. 
Integral-motor, 
Direct coupled, V-belt Direct coupled, V-belt 


Thickness of spring (inches) 


30 (10)47 





t 


D Bending diameter of spring (inches) 


WRITE FOR CATALOG AND "APPLICATION. IDEAS” BOOKLET. | [ : 


} 0.04 
Air Motors * Vacuum Pumps * Compressors | 
@ca ST MANUFACTURING CORP. | 


P.O. BOX 117- G, BENTON HARBOR, MICHIGAN | 
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HOW MERKLE-KORFF 
"PERFORMANCE 
BALANCE” 


PAYS OFF 


- IN FHP 
EARMOTOR DEPENDABILITy 


spe PERFORMANCE § 
a eine 


TEE 
Performance Balance is the perfect mating of Merkle-Korff motor and 
gearing to your specific application. It prevents money waste and 
equipment damage through overpowering, and eliminates operating 
failures due to occasional low voltages and the many hidden hazards 
of underpowering. Either, or both, the result of “underknowledge” of 
the drive system by a gearmotor manufacturer. 

Merkle-Korff’s total understanding based upon 50 years of experi- 
ence in supplying the right power unit for any given job is available to 
you. We will, and do, develop and manufacture gearmotors designed 
to your individual requirements, not only to perform satisfactorily, but 
to do so at lowest cost. Merkle-Korff service is unique in this respect. 

Performance Balance, therefore, is not just a play on words. It is 
your guarantee of on-the-job performance and dependability. Thou- 
sands of cases exist proving the worth of Performance Balancing. 

Literature is available. Better still, send us your drawings or product 
sample so our Applications Engineers can give you a complete evalua- 
tion of motor and entire drive system! There is no obligation. 


V | 7 q MERKLE-KORFF GEAR CO. 
hs ot 


217 WORTH MORGAN STREET - CHICAGO 7, ILLINOIS - MOnroe 6-1900 
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High-Fidelity Audio Tubes 451 
Specifications on a line of 26 amplifier, preamplifier and rectifier tubes. Extent and features of 
the audio tubes are featured and manufacturing processes described. Bulletin ETD-2622, 12 
pages, outlines the company’s technical information and product service, fast warehouse deliv 
ery, “Snow White” manufacturing, creative engineering, and application and field engineering 
General Electric Co., Receiving Tube Dept., Owensboro, Ky 


The Fuel Cell 452 
Technical Topics, Vol. 4, Sec. 7, July 1961, features an article, “The Fuel Cell”, by Bob White. 
The fuel cell, fuel-cell concept and developments in fuel cells are detailed. Hydrogen-oxygen 
fuel cells, redox fuel cells, molten slat electrolyte cells and ion exchange membrane fuel cells 
are described schematically and in text. The article concludes that the fuel cell may make major 
contributions to our everyday life in the not-too-distant future. Yewell Associates, Inc., Middle- 
sex Turnpike, Burlington, Mass. 


Bearing Nomenclature 453 
“Bearing Parts and Nomenclature of Standard and Precision Bearings” clearly defines and illus 
trates ball and roller bearing parts and terms. Form No. 343, 24 pages, covers ball installation, 
dimensions, loads, alignment, types and functions of self-aligning, non-self-aligning and thrust 
bearings. Bearing accessories described are shields, seals, snap rings, seats and housings. SKF 
Industries, Inc., Front St. & Erie Ave., Philadelphia 32, Pa 
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the mos! complet y designs 


a 
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metallic 


for General Catalog 75 
and/or Stock List Brochure 


THE 4 > 
J-farrington & ling 
PERFORATING CO. INC. 
Chicago Office and Warehouse © New York Office and Warehouse 
5631 Fillmore St. 114 Liberty St. Dept. DN 
Chicago 44, Illinois New York, N. Y. 
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Tap Handbook 454 
A tap use rs’ guide, a trouble-shooting 
section, resharpening instructions, a 
table on thread constants Acme 
threads and drill diameters, and a 
glossary of terms. Standard and special 
taps are illustrated and described in 
the 24 pace handbook Application in 
formation is provided on X-Press taps 
Items available from stock are indi 
cated, and how to rush order special 
taps is explained. Besly-Welles Corp., 
South Beloit, Il 


Miniature 

Ball Bearings 455 
How the manufacturer is going to con 
tinue to offer present services and at 
the same time provide the customer 
with quality bearings is outlined in a 
three-page memorandum. The memor- 
andum explains the consolidation of 
bearing lines Class 7 and Class 3 and 
provides a statement of simplified 
price policy. Quality developments in 
bearings and price reduction of Class 
5 bearings, along with accompanving 
disadvantages, are reviewed. Included 
are two price sheets for “Basic 7” 
bearings, giving specifications and 
price policies. Miniature Precision 
Bearings, Inc., Precision Park, Keene, 


N.H 


Diamond Grinding 

Wheels Standards 456 
Phe American Standard Specifica 
tions for Shapes and Sizes of Diamond 
Grinding Wheels, Hand Hones and 
Mounted Wheels, B74.3-1961" con 
tains 37 pages of information on stand 
ard shapes and sizes of diamond grind 
ing wheels. Each standard shape of 
diamond wheel is illustrated and 
accompanied by a table listing the 
naypor dimensions ot eu h standard 
size in that shape category. A shape 
and size of a diamond grinding wheel 
has been included in this standard 
only after determining, on the basis of 
sound engineering practice, whether 
or not it was designed, dimensionally, 
to perform the job for which it was in 
tended. A guide to aid the manufac 
turer, the consumer and the general 
public. Grinding Wheel Institute, 2150 
Keith Bldg., Cleveland 15, Ohio 


& 
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VICTOR “CLEAN” REGULATORS 


Control gases safely and accurately to 10,000 psig. 


Victor high pressure gas regulators are cleaned, assem- 
bled, tested and packaged under carefully controlled 
conditions to insure maximum product reliability. 
Cleaning is performed to Victor standard or to cus- 
tomer specifications in a room approved by industry 


GD700 SERIES 
GAS-0-DOME REGULATORS 


Bronze or stainless steel 
Pilot operated—iow torque 
Inlet to 10,000 psig. 

Outlet to 10,000 psig. 
Flows to 250 scfm. 

Panel Mounting 


GD40, GD90, GD100, GD200 SERIES 
GAS-0-DOME REGULATORS 


Bronze or stainless steel 
Remote or integral controlled 
Inlet to 6,000 psig. 

Outlet to 6,000 psig. 

Flows to 80,000 scfm. 

Panel mounting if desired. 


and military agencies. Regulators shown here are 
typical of the available models covering a range of 
pressures to 10,000 psig. and capacities of 80,000 scfm. 
at —67° F. to +250° F. Write for Regulator Inquiry 
Form 361B and regulator bulletins. 


LR SERIES LOADER REGULATORS 
BPR SERIES BACK PRESSURE GD60 AND GD80 SERIES 
REGULATORS GAS-0-DOME REGULATORS 


Bronze or stainless steel Bronze or stainless steel 
Inlet to 10,000 psig. Remote or integra! controlled 
Outlet to 10,000 psig. Inlet to 10,000 psig. 
Flows to 10 scfm. Outlet to 10,000 psig. 
Low operating torque: Flows to 2,000 scfm. 
40 inch Ibs. at 7,000 psig. Panel mounting if desired. 
60 inch Ibs. at 10,000 psig. 
Panel mounting. 


V Mfrs. of high pressure and 
ICIOR EQUIPMEN] COMPANY _°2.2isrei2e: cession 


hardfacing rods; blasting nozzles; 


844 Folsom St., San Francisco 7 + 3821 Santa Fe Avenue, Los Angeles 58 cabal @ tenaninh enitiinaes ehvdlahe-tes 
1145 E. 76th St., Chicago 19 and shape cutting machines; roller 
J. C. Menzies & Co., Wholly-Owned Subsidiary and idler rebuilding machines. 
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MSGI Li ee solve your 


special purpose bearing problems 


You may have found that a special bearing is the only way to add 
anti-friction advantages to non-standard shaft and housing dimensional 
combinations—perhaps a special type bearing incorporating odd shaped 
components or adjacent machine members will do the job best. Such 
special bearing design and production is part of everyday activity with 
McGILL. So don’t design around a bearing barrier until you have con- 
sulted MCGILL creative engineering. They will welcome an opportunity 
to make recommendations. 


FAWICK AIRFLEX DIVISION 
magnetic clutches employ 
McGILL special ball bearing 


A special MCGILL precision ball bearing was developed to meet the exact- 
ing anti-friction requirements of the Fawick Stationary Field Magnetic 
Clutch. This extremely narrow and thin section bearing of comparatively 
large bore diameter is built to precision tolerances to accurately position 
and align all moving parts in relation to the stationary coil. Radial fit up 
is closely controlled to provide accuracy of magnetic flux air gaps. 
Retainer is nonmagnetic. Fawick relies on the MCGILL bearing to facili- 
tate the rapid and smooth response of the clutch even when operating at 


high cyclic rates. 


CAMROL® bearings protect reliability 
of IBM accounting machines 


MCGILL CF Series CAMROL bearings 
improve performance and provide 
an additional safety factor for 
greater reliability in IBM 407 Ac- 
counting Machines. The CAMROL 
bearings are located on the card 
feed cam follower arms and they 
operate a pressure plate on the 
sensing unit of this high speed card 
feed. The 1BM 407 Accounting Ma- 
chine combines outstanding arith- 
metic ability and printing at a speed 
of 150 lines per minute. 


Send for free copy of McGill Bearing Catalog No. 52-A. 


tS : 
= F LL. MULTIROL-GUIDEROL-CAMROL-CAGERO! 


eo 


precision needle roller bearings 


McGILL MANUFACTURING CO., INC., Bearing Division 
203 N. Lafayette Street, Valparaiso, Indiana 
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Air-Control Products 457 


For automating in-plant operations and for 
component use in new products. The 48-page 
digest-sized catalog describes air and hy 
draulic equipment ranging from cylinders, 
valves and rotating joints to filters, regula 
tors, quick-acting couplers and hose fittings. 
Dimensions, flow rates and operating pres- 
sures, and typical air-control circuits are in- 
cluded in Catalog No. 125. A. Schrader’s Son, 
Div. of Scovill Mfg. Co., Inc., 470 Vanderbilt 
Ave., Brooklyn 38, N.Y. 


Motor Parts 458 
Features and advantages of improved Type 
BA series-motor parts rated 65 to 560w, 
12,000 to 15,000 rpm. Hlustrated Bulletin 
GEA-5665A, eight pages, discusses how new, 
one-coil-per-slot design, improved field and 
armature insulation and welding of commu- 
tator lead Connections contribute toward in- 
cicased performance and efficiency tor built- 
in applications. Charts of ratings, frame sizes 
and dimensions are provided. General Elec- 
tric Co., Sche nectady 5, N.Y. 


Electronic Components 459 
Features electronic tubes, semiconductors, 
transformers, chokes, meters, wire and test 
equipment. This “Green Sheet” catalog, 32 
pages, contains many hard-to-find items of 
interest to purchasing agents, engineers, 
technicians and manufacturers. Price lists 
are included for a complete line of receiving 
tubes, electron tubes and semiconductors, 
transmitting tubes and _— special-purpose 
tubes. Barry Electronics Corp., 512 Broad- 


way, New York 12, N.Y 


Filing System 460 
This “12 Ways to Cut Filing Costs” bro- 
chure emphasizes time-saving features of 
the “Spacefinder” filing system, including 
unique cabinet shelf-type files and “Unit 
Spacefinders” where documents are pack- 
aged in portable boxes. Cost-saving advan 
tages include: complete visibility, good 
accessibility, time saving, saving in cost of 
return-filing, space savings, and ease of 
changing, expanding or reorganizing files. 
Tab Products Co., 995 Market St., San Fran- 
cisco, Calif. 
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HONEYWELL 


_ Operator- 
Indicator 
_ Module 


Start your panel design with the 
Save 50% on space. Indicator and 


Reliability, Styling and Flexibility of ewinching unit are combieed in 
MICRO SWITCH lighted push-button switches 


The flexibility of MICRO SWITCH “Series 2” lighted push-button switches 
enables you to precisely tailor your control panel to your requirements. 
Hundreds of switch and indicator combinations can be assembled by simply 
snapping together the correct modular parts. Their clean, modern styling 
complements your panel design without dominating it. Most important, any 
of the 18 switch units you select has MICRO SWITCH reliability. That’s why 
these ‘Series 2” switches serve on some of the most crucially important 
control panels in the world. Write for the colorful Catalog 67, or see the 
Yellow Pages for the nearby MICRO SWITCH Branch Office. 


MICRO SWITCH ... FREEPORT, ILLINOIS It’s a snap! Modular parts snap to- 
A division of Honeywell gether and then snap into panel 


eae slots without tools. 
In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 


Home ye LL eee. serene 


Sales and service offices in all principal cities of the 


MICRO SWITCH Precision Switches po gt eg eo A ag nam tanmrag hn 





MIicrRO sWwitTtc 


HONEYWELL 


H Precision Switches 





Hundreds of switch and indicator combinations 
... With MICRO SWITCH reliability 


The functional color combinations on “Series 2” switches can be split later- 
ally or longitudinally. Up to four colors can be used behind each display 
screen. Projected color makes it possible for the display screen to change 
color to indicate a change in the circuit. 


Available switching units include hermetically sealed units, small but 
rugged long-life types and space-saving subminiature assemblies. Momen- 
tary-contact or alternate-action units are available in a choice of circuitry to 
exactly match requirements. Insist on MICRO SWITCH reliability by specify- 
ing “Series 2” push-button switches for your panel. You may obtain prompt 
engineering help by simply checking the Yellow Pages for the MICRO 
SWITCH Branch Office. Send for Catalog 67. 

Eighteen different switching units arc 

available to match virtually all circuitry 

requirements. 

MICRO SWITCH ... FREEPORT, ILLINOIS 


A division of Honeywell 
oi 


In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 


die i!) Honeywell 


Sales and ser c n all principal cities of th 


ee eae S fee §=6MICRO SWITCH Precision Switches 








LITERATURE 


Epoxy Protective Compounds 461 
Bulletins MR-L and MR-2 describe two new flexible 


room-temperature-cured epoxy compounds to protect 
motor stator windings against moisture, dirt, abrasion 
impact, « hemicals and other contaminants. Both prod 
ucts handle the shock typical mn motor Operations 
Motor Casting Compound 10-063 is a two-« omponent, 
flexible rool tem pe rature cured CPOXS casting com 
pound. Motor Butter 10-062 is a two-component, flex 
ible room-temperature-cured epoxy butter. The ma 
preweighed, de-aired and ready to use 


Hysol Corp., Olean, N.Y 


terials come 


462 


A review of the development of the first beryllium 


Beryllium Bolts 


structural bolting provides more than just a rundown 
ol the 
bolts recently introduced by the manufacturer. The 
entitled “1,910 Years of 


starts with the vear 50 AD and continues through the 


high strength-to-weight ratio beryllium shear 


basic treatise Beryllium”, 
research and developme nt program leading to the fab 
rication of the first beryllium bolts. A technical section 
reviews outstanding phy sical characteristics of beryl 
lium metal. Standard Pressed Steel Co.. 


) 
Pa 


Jenkintown, 


463 


and performance data 


infrared Cell Cooling 


Specifications design features 
for various types of equipment used in direct and re 
mote cooling of infrared detector cells. Included are 
systems which are capable of cooling the infrared cell 
to liquid nitrogen (77K), liquid neon (27K) or liquid 
helium (4K) temperatures, as well as systems espe 
cially designed for use where severe space limitations 
in the region of the infrared detector cell exist. Form 
F-1268, 20 pages, includes a description of the com 
pany s designing and fabricating abilities. Linde Co 
Div. of Union Carbide Corp., 270 Park Ave., New York 


17, N.Y 


366 


Physical and electrical properties of “Lexan” poly 


Polycarbonate Films 


carbonate films are detailed in a 13-page technical re 
port, No. CDC-396 


are compared, and 


Extruded and solvent cast films 
listed 


Charts show loss of tensile strength with temperature; 


suggested applications 


typical stress-strain curves for 4 mil cast film and 4 mil 
extruded film; tensile modulus versus temperature; 
light transmission; variation of dielectric constant with 
temperature (at 60 cycles), and variation of power 
factor with temperature (at 60 cycles). General Elec 


tric Co., One Plastics Ave., Pittsfield, Mass 
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For quiet operation... 


DE LAVAL 


® 


power-hydraulic 


pumps 





The smooth rolling action of De Laval IMO pumps 
eliminates noise, vibration, and hydraulic whine. 

There are no reciprocating parts to wear and become 
noisy. ‘‘Hospital quiet’’ is assured. This is why the 
noise-conscious elevator industry has virtually 
standardized on the IMO pump for hydraulic passenger 
elevator installations .. . and the U. S. Navy uses IMO 
pumps for practically every submarine service. 


Versatile IMO pumps deliver maximum profitability in 
many varied power-hydraulic applications. Besides quiet 
operation, IMO pumps offer non-pulsating flow, high speed, 
wide capacity range, and reliability . . . even with 
fire-resistant fluids. Compact design saves expensive floor 
space. Installed cost is lower than for other types of pumps. 
IMO pumps cut maintenance, too. . . only 

three moving parts! 

For application and performance data, selection information, 
dimension drawings and tables, write for Bulletin IM-3200. 


De Laval Steam Turbine Company, Trenton 2, New Jersey. 





1M-DL-10% 


DE LAVAL ¢ 6O YEARS OF CREATIVITY AND QUALITY 


CENTRIFUGAL PUMPS AND COMPRESSORS e TURBINES e IMO® ROTARY PUMPS AND HYDRAULIC MOTORS 
MARINE PROPULSION AND AUXILIARY EQUIPMENT e HELICAL AND EPICYCLIC GEARS e TURBOCHARGERS 





LITHBRATURE Literature available, at price listed, by writing Publica 


tions and Public Information Div., Office of Technical 
Services, U. 8. Dept. of Commerce, Washington 25, D.C., 


enclosing remittance 


FOUR-PART ENGINEERING DESIGN SERVOMECHANISM GUIDE— A complete course 
of instruction in the theory, components and system design of servomechanisms. Prepared as a 
handbook for designers of automatic control systems, each of the report’s four sections covers a 
specific area of servomechanism engineering design. Section one contains a summary of present 
feedback-control theory as related to servomechanisms. Section two describes servomechanism 
components used as sensing elements and signal converters. Potentiometers, rotary transformers, 
tachometer generators, gyroscopes and analog-to-digital converters are covered. Section three in 
cludes electronic, transistor, magnetic, rotary electric, relay, hydraulic, pneumatic and mechan- 
ical amplifiers used in servo controllers. Section four deals with servo power elements and sys- 
tem design. Significant features of servo output members are discussed and a procedural guide 
for designing a servo system is provided. Published May 1961 (Duke University), the four sec- 


tions are: 
Section Subject Order No. 


1 (231 pages) Servomechanisms, PB 171 480 
Theory 


(128 pages) Measurement and 
Signal Converters 


(222 pages) Amplification 


(193 pages) Power Elements and 
System Design 


the secret of Ford's swing-away wheel 


The secret of the new swing-away steering wheel in the Ford 
Thunderbird is a flexible shaft between the stub shaft in the 
steering gear box and the upper steering rod. 


Here are the benefits derived from flexible shafts: 
1. Safety. Safety against failures is provided. 


2. Durability. Flexible shafts eliminate the possibility of 
play or lost motion at this juncture for the life of the car. 


3. Compact. The flexible shaft is more compact than coa- 
ventional joints. 


4. Strength. In case of power steering failure, the maxi- 
mum torque would be 660 pound-inches, which would occur 
during parking on dry pavement. The flexible shaft can 
absorb this and much more. 


Here is another example of creative engineering with 
flexible shafts. Investigate for yourself how they can solve 
many of your design problems and at the same time 

reduce costs. For brute strength, reliability 


THOMAS “ail Metal” FLEXIBLE COUPLINGS ~ 
Have No Wearing Parts - Withstand Impact 


UNDER LOAD and MISALIGNMENT 
only THOMAS FLEXIBLE COUPLINGS 


S. S. WHITE INDUSTRIAL DIVISION, 
DEPT. D 10 East 40th Street, N. Y. 17, N. Y. 


THE S. S. WHITE FLEXIBLE SHAFT HANDBOOK 
New 4th Edition...Send for your free copy! 


by y 
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and protection of your machines 
Thomas Flexible Couplings, with 
their inherently correct princi- 
ple, have never been excelled. 
Over forty years of manufactur- 
ing couplings exclusively, based 
on this principle, assure a life- 
time of dependable service. 





offer all these advantages: 


@ Freedom from Backlash 
@ Torsional Rigidity @ Free End Float 
es th Conti Drive with 
Constant Rotati I Velocity 
@ Visual Inspection while in Operation 
@ Original Balance for Life 
@ Unaffected by High or Low 
‘ Temperatures 
@ No Lubrication @ No Wearing Parts 
@ No Maintenance 








WLIWUESS) THOMAS FLEXIBLE COUPLING COMPANY 


WARREN, PENNSYLVANIA, U.S.A. 
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ENCES. A discussion of the origin of 

cosmic rays, a report on semiconductor HOW WESTERN GEAR SERVES ALL INDUSTRY 
i 
| 








bolometers and a Soviet scientist's in 
terpretation of quantum mec hanics 
are included in i collection of articles 
translated from “Advances in Physical 
Sciences’, a journal of the USSR Acad 
emy of Sciences. Other articles in the 
volume include data on the Lorentz 
transformations, theory of the Vavilov 


Cherenkov effect, a survey of metrol 


VARIABLE DRIVE PROBLEMS 
WITH 


120 ANSWERS TO YOUR 
ogy, magnetohydrodynamics, cathode- 
ray tubes and resonance scattering of 
y-ravs on nuclei. The journal's History 
of Physics section discusses the state 
of-the-art of Italian physics. Publica 


tion AEC-tr-3972; 674 pages; $7 


A LUNAR POWER PLANT could be 
assembled on earth, transported by 
rocket and operated on the moon. Cap- 
able of full-power continuous oper- 
ation for two vears with automatic con- 
trol, the plant would be used to furnish 
energy for lunar spacecraft refueling 
stations, television relays, and stellar 
and physical observatories. The plant's 
working fluid is mercury and its prin 
ciple components consist of a fast re 
actor in a direct cvcle with a mercury- 
vapor turbine. The high-frequency 
generator, hydrogen compressor for 
the generator cooling system, mercury 
recirculating pump and condensate 
pump are on an extension of the tur 
bine shaft. The mercury vapor is con 
cle nsed and the hydrogen cooled hh 
wing radiators. Protection for the 
machinery is provided by a sealed cy 
lindrical shell. For transport to the 
HOO, the four radiators can be folded 
about this shell. Upon arrival, the 
power plant section can be discon 
nected from the rocket and anchored 
in a crater of the moon. The radiators 
would then be unfolded to form four 
wings at 90-deg to each other. Each 
radiator is a vertical tube-and-fin type 
built in concentric evlindrical sections 
of increasing diameter. The curved 
headers are connected. Published 
December 1960; by R. H. Armstron 
et al, Argonne National Laboratories 
Report No. ANL-6261; 137) pages 
$2.50 
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WESTERN GEAR'S NEW VARIABLE 
SPEED DRIVE WORKS FOR YOU 
IN 120 BASIC CONFIGURATIONS 


The variable speed drive that you helped design gives you 
almost unlimited variations to solve your drive problems in 
any space. Combine this with ¢ engineering to customer 
requirements © up-to-the-minute design improvements e 
utmost compactness ¢ infinitely adjustable speeds ¢ unlimited 
versatility © easy motor replacement ¢ superb manufacturing 
quality...and you have the ultimate in variable speed drives 
...Vari-Master by Western Gear. 


If you use variable speed drives, get the full story of 
Vari-Master before specifying either new equipment or 
replacements. Then install Vari-Master for the long, trouble- 
free run. Remember... 


on, the long run...auarity costs vou Less! 


TYPICAL WG POWER TRANSMISSION PRODUCTS 


aie 


PARALLEL RIGHT ANGLE 
SHAFT REDUCER REDUCER 


STRAITLINE SHOVEL BASE 
REDUCER GEARMOTOR 


INTEGRAL 
GEARMOTOR 


‘ig @ VAR/-MASTER ” 


r ¢ 


~~ 





The basic story of Vari-Master is yours free in Bulletin 
6107F. Or, your Western Gear salesman will deliver your 
copy of our 120 page Bulletin 6107 which gives you full 
details, specifications and prices. 


Write, wire or call today... 


WESTERN GEAR CORPORATION 


INDUSTRIAL PRODUCTS DIVISION 
P.O. Box 126, Belmont, California 


LYtel 3-7611 


Copyright 1961 Western Gear Corporation 
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TUBE FITTINGS 


L&L 37° flared tube fittings (to SAE 
& JIC standards) have heat-treated 
tube ends, and large wrench flats. 
The most complete line anywhere. All = 
L&L fittings are made of plated steel. CHEMICAL MILLING inno 
. vations have ushered in an in- 
dustrial field considered so new 
in concept and broad in scope 
that a designer's ingenuity 
L&L ‘CN’ fittings seal, with ‘ A j\sfoletti should be his only limitation in 
any fluid, temperature, exploiting this methodology 
pressure, or port metal. Techniques have been per- 
Will fit SAE port. fected to apply chemical milling ‘See : ‘ 
accurately and precisely enough Sete : : CS ali, : ar sk 
STRAIGHT THREAD = to produce complex shapes, < . ; 2 
nonsymmetrical patterns, intri- ; plastic 
TUBE FITTINGS cately stiffened structures and crown retainers which act as lubricant reservoirs. 


tapered skin. Some of the ma- 





terials successfully milled are 
OUTSIDE LAND 


L&L dryseal fit- IS 4 ak 0-RING SEAL aluminum alloys, steel, stainless DIAMETER Pe Diameters | Batts 


tings have annealed Z steel, titanium, magnesium and + 0000 3 
threads. Thick walls L&L makes a complete mag-thorium. The cost of re- ondnes sales pont esae woe Kee 
permit tapping for line of standard SAE O- 


gauges. JIC ring seal fittings. JIC. 








moving aluminum alloy by 6250 |. Hj 010 =| AS? | «S42 | 12) 1/16 
means of chemical milling av- 730 |}. MT | 010 | 587 | 672 | 16) 1/16 
erages about one-fourth that d 8750 |. [ oo | 712 | 797 | 18) 1/16 
of comparable machine tool 1.0000 |. } O10 | 837 | 9272 | 22] 1/16 
operation. Published December 


1960; by C. H. Rose, Watervliet NEW 















































Arsenal; Catalog PB 171 112; HAMPSHIRE / BALL BEARINGS, INC. 
21 pages; $0.75. PETERBOROUGH, N. H. 
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MANUAL OF SEMICONDUC- 
TOR TRIODES AND DIL 
. . ODES—an English translation 
| | of a 450-page Russian elec- 
FROM tronics handbook contains both 
| general and detailed data on 
TShhe ron ; | transistors and semiconductor 
diodes. The manual is divided 
: into five sections. The first sec- 
tion includes general informa- 
BANTAM SPEED CHANGERS tion on transistors and semi- 
RATIOS: 646 from 1:1 to 85184:1 conductor diodes. The second 
HORSEPOWER: 0.1 maximum section is devoted to low-pow- Es bom 
TORQUE: 130 oz-in er, low-frequency transistors. gi | . ewe i. 
SPEED: 10,000 RPM maximum The third section contains data Geauga industries 
BACKLASH: 15’ maximum (Series 11) on “germanium-alloy-type p-n-p 
WEIGHT: 16 to 45 oz depending upon ratio low-frequency ” transistors. Sec- 
BEARINGS: double, heavy-duty ball tone four and five pesnarend gen- ...and the low cost 
DELIVERY: 10 days eral data on high-power transis- 
A PA RT Go R A PAC KAG E oe - se ee — s. will suprise you. 
gures, graphs and tables of | 
Bantam speed changers are only one product in Metron’s com- electrical parameters are pro- | 
plete line of small speed changing components. Call on our egni- vided tue each of the sections. 
neers for design help with your speed changing or control problems. Published 1961: Catalog No. 61- 
Tell us what results you’re after—what your inputs and loads are. 31116: 450 pages: $6 
We'll come up with an output package to do the job efficiently and esha te sie 
economically. Send your prints today! 


METRON INSTRUMENT CO. GEAUGA INDUSTRIES CO, 
5310 So. Delaware, Littleton, Colo. PY 8-2537 DDD: 303 TWX: DN 194 A Subsidiary of Carlisle Corporation 


MIDDLEFIELD, OHIO 


can do it for you 


WRITE TODAY AND SEE! 
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DIRECTORY OF NATIONAL ASSO 
CIATIONS OF BUSINESSMEN con- 
tains information on over 2000 nation- 


al associations. This latest edition sup 


plies new information on 200 associa 
tions which have changed their ad 
dresses or chief executives. In addition 
to trade associations, the 1961 Dire« 

tory includes over 100 societies of en 
gineers and scientists. Number of 
members, size of staff, name and title 
of chief executive, yvear organized and 
mailing addre SS are viven for ci h 


organization. $0.50. 


A NEW ELECTROCHEMICAL SYS 
TEM FOR HIGH-VOLTAGE LOW 
CURRENT DRAIN APPLICATIONS 
Use of a miniature 6v battery with cells 
only 0.013-inch thick and 1/3-inch 
wide over an operating range of —65 
to +165F is described. The battery was 
developed is an energy source to 
charge capacitors and for other low 
drain applications. Its capacity is five 
coulombs and its drain rate is 0.1 to LO 
microamps Further fabrications and 
tests were recommended in order to 
reveal manufacturing and application 
problems not considered during re 
search. Published 1961; by W. J. Pauli, 
Diamond Ordnance Fuze Labora 
tories; Catalog PB 171 582; 19 pages 


S055 


COMMERCIAL STANDARDS, SIM 
PLIFIED PRACTICI RECOM 
MENDATIONS, and COMMODITY 
STANDARDS. New lists of commer 
cial standards revised to June 1, 196] 
ind simplified pt wtice TEeCOM TIN nda 
tions revised to July 1, 1961. The new 
indices list commercial standards for 
22 classifications of manufactured 
products and simplified practice re 
ommendations for 19 classifications 


Commodity standard is a term applic d 


to both of the above series of stand FASTER PRINTS MEAN FASTER PRODUCT DEVELOPMENT, 
ards. A pamphlet entitled “Commodity FASTER PRODUCTION. Imagine locating a drawing or record 
Standards, What They Are—How ee in seconds. Imagine having a work-size print in just 8 seconds. 
They Are Done—Why They Are All this, and more, can happen when your drawings and records 
Used” is also available. Single copies are on microfilm . .. with FILMSORT® Aperture Cards and 
bogies rahe. nanyanateinbged THERMO-FAX ‘‘Filmac’’ Reader-Printers. This is the way many 
- 7 reas a PRT beg us a companies are saving valuable engineering and drafting time, TITLE__ 
lide. “ef Camemncece. Ack for Cotsen saving the cost of full-size print preparation, saving space, and 
No. O78. List of Commervial Stand saving print distribution costs. The cost? Far less than you 
ards; Catalog No. 979, List of Simpli ' would expect for such amazing efficiency. Find out now how ADDRESS. 
fied Practice Recommendations, and you, too, can put microfilm to work—get Instant Engineering ciTy_ 
Commodity Standards Pamphlet Drawings when you need them, where you need them—with 
3M Microfilm Products. 


3M Company Dept. FCF-9151, St. Paul 6, Minn. 


Please send me information about Instant Engi- 
neering Drawings. 


NAME 





COMPANY__ 








THE TERMS “FILMSORT™ AND “THERMO-FAK™ ARE REGISTERED TRADEMARKS OF 


; 3M MICROFILM Moe 
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GAS 


25 million cubic feet of oxygen stored as a gas requires 
a tank 200 feet in diameter that weighs 2,600 tons. 


LIQUID 


The same 25 million cubic feet of 
oxygen stored as a liquid requires 
a tank only 47 feet in diameter 
that weighs 145 tons. 


The difference: super cold plus Nickel steels 
How this will affect virtually every major industry 


Oxygen, natural gas, nitrogen, and 
other gases can lower many production 
costs. They are readily available and 
are becoming more and more impor- 
tant in industry today. However, 
storing commercial gases can be an 
expensive proposition—even when they 
are compressed to a fraction of their 
original volume. 25 million cubic feet 
of oxygen stored as a gas (as in the 
large tank above) easily ties up over a 
million dollars. 


But an important breakthrough in 
storing gases economically and safely 
has led to some amazing developments: 
one ship instead of forty can transport 
natural gas...a computer is miniatur- 
ized to the size of a cigar box...oxygen 
for an entire hospital is stored in a 
six-foot tank...food tastes better be- 
cause it’s frozen in minutes instead of 
hours. 


108 


The new science that makes all this 
possible is called Cryogenics. At cryo- 
genic—or super cold—temperatures 
gases become liquids that need only a 
fraction of the storage space required 
by pressurized gas. 


Is liquid gas storage safe? Yes! It’s 
actually safer than pressurized storage. 
The $1,250,000 tank (shown above) 
contains the explosive equivalent of 
fifteen thousand pounds of TNT: The 
$100,000 tank contains the same 
amount of oxygen as a super-cold 
liquid ... without this tremendous 
stored energy. 


It takes a unique steel to make tanks 
and vessels for cryogenic storage, be- 


cause many metals can become brittle 
at temperatures that may plummet to 
—454° F. However, steels alloyed with 
Nickel have the properties to withstand 
the shattering effects of super cold. 


The future of your industry will be 
greatly affected by cryogenics. If your 
operations might involve temperatures 
from —20° to below —454°F, why not 
write to Inco to find out which Nickel 
steel can best meet your needs eco- 
nomically and safely? There is a full 
range of Nickel-containing steels to 
meet all the needs of cryogenic service. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street Aeo, New York 5, N.Y. 


INCO NICKEL 


MAKES STEELS PERFORM BETTER LONGER 
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TECHNICAL PAPERS 


Self-Contained 
Lubrication System 


A. F. M. Ashworth, Mechanical Engineer, 
Associated Electrical Industries, Ltd., London, England 


In a conventional constant-level oil-bath lubrica- 
tion system, the oil in the bearing must be con- 
trolled closely if churning and consequent heating 
and oil oxidation are to be minimized. The work 
discussed in this article describes a bearing ar- 
rangement in which a greater variation in oil level 
could be permitted within the bearing housing, 
while at the same time achieving other advantages, 
such as a lower bearing oil temperature and less oil 
aeration. 

The method 


tained oil-lubricated bearing arrangement. This can 


under consideration isa sel f-« on- 


be defined as being applicable to light bearings 
with DN values between 250.000 and 400,000. The 
DN value is the product of the shaft diameter in 
millimeters and the rotational speed in rpm. 

A number of bearing arrangements was consid- 
ered and tested in the rig shown in Fig. 1. The rig 
consists of a short shaft supported in a single test 
bearing enclosed in a steel housing fitted with 
“Perspex” caps. The shaft is driven by a variable- 
speed d-c motor through a flexible coupling which 
provides the shaft-end location. Three types of 
bearings were used in the rig; they were all 3-1/2- 
inch-dia, light-series bearings with cages located 
on the rolling elements (Fig. 2). 

An external make-up lubricator was coupled to 
the base of the rig to maintain a constant oil level 
in the housing when required. It consists of an in- 
verted oil bottle fitted with a funnel-shaped neck 


which just dips into the oil in the lubricator base. 
Constant-Level Oil-Bath Lubrication 


4 conventional constant-level oil-bath lubrica- 


tion system was tested in the rig using the arrange- 
ment shown in Fig. 2. Increasing the immersion of 
the rolling elements from, for example, 1/16 to 1/8 
inch caused greater oil turbulence and frothing, as 


well as marked increase in oil mist in the enclosure. 
Driving Torque 


Experiments were conducted to determine the 
torque necessary to drive a bearing with differing 
amounts of lubrication over a wide range of speeds. 
Fig. 3 shows torque required to drive one of the 
test bearings at LOOO rpm. The test commenced with 
the bearing dry. Oil was added in small quantities 
while torque measurements were made. The test 
continued until the input torque was constant and 


any further oil added was thrown out of the bearing. 
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The torque required to drive the bearing in the 
ideal condition was termed the “Ideal Driving 
Torque”. For satisfactory lubrication, the ratio of 
driving torque to ideal driving torque is 1.2:1.5, 
depending on the type of bearing and lubrication. 

The variation in ideal driving torque with speed 
for the three test bearings is shown in Fig. 4. The 
difference among the values for different bearings 


results from their different constructions. 
Disc Lubrication 


In this system, the bearing is separated from the 
oil reservoir by a partition and the shaft carries a 
disc which rotates in the oil in the bearing compart- 
ment. This compartment contains two baffles to re- 
strict oil flow, one for each direction of shaft rota- 
tion. 

When the shaft is stationary, oil levels in the bear- 
ing compartment and the reservoir are the same, 
since they are in communication through a restric- 
tion orifice in the partition. On starting, the disc 
picks up oil from the bearing compartment and 
throws it on the walls of the bearing cap and against 
an oil-collecting rib at the top of the enclosure. The 
cap is arranged so that the oil flung on the cap’s 
sides drains into the reservoir, while that which 
strikes the top rib runs into the bearing. This action 
quickly lowers the level of oil in contact with the 
disc and raises the reservoir level. Simultaneously, 
oil flows from the reservoir through the orifice into 
the bearing compartment. Under these conditions 
a state of equilibrium soon is reached. Many experi- 
ments were conducted to determine the optimum 
dise size and profile, orifice and oil baffle dimen- 
sions and the effects of variation in stationary oil 
level in the enclosure. Before discussing the re- 
sults, the second system is described so that com- 


parisons can be made at the same time. 


Controlled Self-Circulating 
Oil Lubrication 
This uses the principles of the disc lubrication 
system, but the function of the disc is taken over by 


(Continued on next page) 





Here’s how WOOD’S helps you with 


PROBLEM-SOLVING, POSITIVE ACTION 


t-— Wood’s has the drive, the positive action Timing Belt Drive... PLUS 
Five, easily under- } 


stood charts, 
developed by 
Wood's, permit 
proper drive 
design with 
almost no 
calculations. 
WRITE FOR | 
BULLETIN 
21103. 


Ss, 
To 


THE EXPERIENCE it takes to give positive, workable solutions to 
your power transmission problems. Wood’s Timing Belt Drives provide 
instantaneous, slip-free response . . . full power transmission. They re- 
quire no lubrication, no motor bases, no tensioning devices. Belt match- 
ing is eliminated. And, their speed range is exceptional . . . from 0 to 
16,000. fpm. Load capacities range up to 600 hp and above. Belts are 
unusually strong, but they are thin and flex readily, eliminating heat 
build-up, maintaining high operating efficiency. When you want posi- 
tive action, investigate Wood’s Timing Belt Drives. You’ll find out- 
standing solutions to a wide variety of drive problems. 


T. B. WOOD’S SONS COMPANY 
CHAMBERSBURG, PENNSYLVANIA 


ATLANTA * CAMBRIDGE + CHICAGO «+ CLEVELAND « DALLAS 
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Fasson Self-Adhesive 
Nameplates 
Improve Appearance, 
Last Longer... 


Silk-screened and embossed on Fasson’s gleaming, metal- 
lized Mylar*-Vinyl, this Snap-on Tool nameplate won’t 
tarnish, resists scratches and wipes free of grease and 
oil easily. 


“The new Fasson nameplate is much more attractive 
than the original paper-base nameplate, even though 
the original was produced in two colors, whereas the 
Fasson material is produced only in black on silver,” 
says George A. Smith, Advertising Manager of Snap-on 
Tools Corporation. 


Fasson’s many nameplate and decorative trim materials 
cost much less than metal nameplates, and go on in 
seconds without screws, clips or messy glues . . . because 
they’re self-adhesive. 


* Mylar is a DuPont Polyester Film 


Send for free samples and literature 


* Fasson 
Products 


An Avery Company 
Dept. C, 250 Chester Street, Painesville, Ohio 
Makers of self-adhesive papers « foils « films * for converters 


fasson 
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Lubrication System... Conf. 


Test 
bearing 








Oil level 


























the rotating elements. The schematic arrangement 
is illustrated in Fig. 6. The bearing is separated 
from the main reservoir by a partition which is by- 
passed by a metering orifice. In operation, some of 
the oil flung from the rotating bearing is prevented 
by the partition from re-entering the bearing. This 
causes a difference between the oil levels in the 
bearing compartment and the reservoir, which per- 
mits a predetermined oil flow rate into the bearing 
compartment. This rate of flow exactly equals the 
rate of discharge of oil over the partition. 

This system has merit over the oil-bath system in 
that fairly large variations in the stationary oil level 
are possible for very small changes in the running 
oil level in the bearing compartment. That is, much 
larger variations in the positional setting of the ex- 


ternal constant-level oil lubricator can be tolerated. 
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Temporary 
Assembly... 


a 
Permanent 
Assembly 


WECKESSER Tab-Loc Cable Clamps 
Handle Both Jobs 


It’s the first practical cable clamp for both tempor- 
ary and permanent assembly. Easily opened for 
adjustment, removal or addition of wires. Handles 
bundles or single cables from 3%” to 34” diameter. 
Made of top quality nylon for maximum dielectric 
strength and corrosion resistance. Test proven 
under severe vibration and impact conditions — 
without a single failure. 


Send for Bulletin 817 


Wfx2)233 7 COMPANY, Inc. 


5707 Northwest Highway ¢ Chicago 46, Ill. 
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illuminated 
panel 


switch 


¢ UL APPROVED 
2 amps 115 V a-c 


® Combination Light 
and Switch 


® Low Cost per unit 


Designed for functional beauty 
— with unlimited button and trim 
ring color combinations. Unique 
snap-in mounting available for 
panel installations from 1/32” to 
7/16” thickness. Diffused lens. 


Legend identification on button 
available. Switch is available in 
push-on-push-off or momentary con- 
tact units. Specials up to 6 amp 
rating. 


For complete details ...write to 


NEON BULB 








MOLEX PRODUCTS CO. 


9515 Southview Ave. * Brookfield, Hil. 
HUnter 5-5881 
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Bearing temperature 35-40 C 


i ' 
A — Roller bearer with brass cage 
B — Ball bearing with brass cage 
C = Ball bearing with steel c 


Driving torque in Ib—in 


rpm Fig. 4 
Test Results 


Fig. 7 shows torque variation required to drive 
the roller bearing at 3000 rpm plotted against the 
maximum stationary depth of immersion of the 
rollers for each lubrication method. The full por- 
tions of the curves represent the satisfactory range 
of operation. The lower limit was determined by 
the minimum lubrication requirement, the upper 
by the degree of oil churning. 

This test shows that the disc and self-circulating 
systems allow greater permissible variations in the 


stationary oil level than could be tolerated with a 


plain oil bath. On the basis of optimum depth of 


stationary immersion, profile of disc and baffles, 


dimensions of cap, partition and restriction orifice 
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37L — Ultimate 
tensile — 
up to 4500 Ibs. 
Short or long 
handle types, 


CAMLOC FASTENER CORPORATION, 52 SPRING VALLEY RD., PARAMUS, N. J. 








46L — Ultimate 
tensile — 
up to 1000 Ibs. 
Aluminum or 
steel mounting 
bases and hooks. 








46L (with adjust- 
able draw hook) 
— All the fea- 
tures of type 
46L plus draw 
hook adjustable 
over a 2” range. 


51L — Ultimate 
tensile strength 
up to 500 Ibs. 
Hook adjusts by 
simple rotation 
over 4” range. 


Wcravaitis to DT chens 


There’s a Camloc Fasten/eered 
Universal Latch to do the job... 
and do it better! 


You may never have to crate an anteater or ship a zebra. It’s 
just one way of demonstrating the wide range of tensile 
strength requirements met by Camloc Universal Latches. 
For any job...from A to Z...500 pounds or 4500 pounds 
... Shipping containers or component assemblies of any size 
.-.Camloc can provide the latch to fill your specifications. 


At Camloc the science of modern fastening is called 
FASTEN /ATION. And, FASTEN /EERED Camloc latches provide 
the ultimate in protection, ease of installation, and simplic- 
ity of operation. For example: draw hooks always stow flat 
when latches are open. Latches can’t open under shock or 
vibration. Clean, crisp appearance enhances any product or 
component, 

Have a special fastening or closure problem (even a re- 
usable zebra case)? Camloc can provide a FASTEN /ATING 
solution. Write today 
for your copy of the 
full-line Camloc catalog. 


specialists in fasteners for industry 
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West Coast Office, 5455 Wilshire Bivd., Los Angeles, California « Southwest Office, 2509 W. Berry St., Fort Worth, Texas 


European Subsidiary: Camioc Fastener GmbH, Kelkheim/Taunus, West Germany 


Copyright 1961, Camloc Fastener Corporation 
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LONG-LOK, 


Use of Long-Lok Self-Locking Screws on this Sierra- 

Schroeder Controls Model 74-01B Valve eliminated 

lock wire, provided repeated re-use—simplified 

field service. Long-Lok Self-Locking Screws are 
used on the housing of this valve as well as on the gear 
train mounting where an extremely restricted assembly 
area makes the use of lock wire a time consuming and 
prohibitively expensive operation. 


Long-Lok Self-Locking Screws can speed and improve 
your assembly operations — provide important savings 
in time and labor — assure highest reliability. 


Available in all head sizes and styles —have wide tem- 
perature range —qualified to MIL-F 18240 specifications 
— head marked for self-lock identification. 


If you have a fastener problem, Long-Lok can help you. 
WRITE FOR CATALOG LL-61 


Va 
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for each of the systems, Fig. 8 shows the variation 
in driving torque with speed for the same roller 
bearing. This also shows the ideal driving torque 
for bearing and illustrates improvement obtained 
over the conventional oil bath system. 

During these tests, the bearing always was 
allowed to reach its steady-state running tempera- 
ture before recordings were made. The bearing 
temperature was measured by a mercury-in-glass 


bulb thermometer in contact with the outer race. 
Conclusions 


The test curves indicate that the new systems are 
superior to the conventional oil-bath method since 


they both allow a greater permissible variacion in 


the external lubricator setting, 1 inch in the case of 


the disc and 3/8 inch for the self-circulating system. 
They both result in lower operating temperatures 
and provide a greater circulation of oil than occurs 
in an oil-bath system. 

Of the two new systems, the controlled self-cir- 
culating system is preferred. It has the advantage 
that it utilizes most of the oil picked up by the ro- 
tating elements, whereas only a fraction of the oil 
picked up by the disc is delivered to the bearing. 
The disadvantage of the disc system is the compara- 
tively larger amount of oil aeration caused by the 
disc, though it is still an acceptable system. 

Patent applications have been filed for the new 
systems of self-contained oil lubrication. The trade- 
mark “Circon” has been registered for the con- 


trolled self-circulating system. 
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SEAL” VALVE 


for LESS than a spool valve 
RATED FOR 3000 P.S.I. OIL SYSTEMS 





$6590 


List Price* 
for a 34” valve 








*Less the usual 0.E.M. 
and quantity discounts. 


FOR EITHER 
PANEL MOUNTING 
OR BRACKET MTG. 
THREADED BOSSES 
ARE PROVIDED 


LOW HANDLE LOAD 
—PRESSURE LOAD 
CARRIED BY 

ROLLER THRUST BEARING 
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EXCELLENT THROTTLING 
— COMPLETE CONTROL 
— GRADUAL OR 

QUICK OPENING 

— NO SURGES 


YEARS OF 

LEAKPROOF 
MAINTENANCE-FREE 
SERVICE 

— SPRING COMPENSATES 
FOR NORMAL WEAR 


MORE FLOW 
THRU UNOBSTRUCTED 
ROUND FLOW PASSAGES 


NO EXTERNAL LEAKAGE 
— PRESSURE IS CONFINED 
TO FLOW PASSAGES 


For complete data on this 

new valve and for information on all 
your valve requirements write for 
Standard Valve Catalog 60-61 


VO a VALVE DIVISION 
€& Warksdale valves 


5125 ALCOA AVENUE © LOS ANGELES 58 © CALIFORNIA 
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Esterbrook “Super” Marker never 


runs dry...it’s refillable! 


Two ways refillable: Use 
Esterbrook Refill Cartridge 

only 50¢ or refill with 
Esterbrook Flo-master Re 
fill Ink (20-refill can), only 
60 ¢. 8 bright colors. Writes 
on anything! Only 89¢ each 
Esterbrook’s 
Marker 


“Regular” 
only 49¢ 


ESTERBROO K 


CAMOEN |. NEW JERSEY 
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DEPENDABIL 


THESE HANDS SENSE the mettle of materi- 
als . . . shape raw materials into 
hardworking, industrial hydraulic cyl- 
inders. Uncompromising skill and 
Station-by-station inspection is your 
guarantee of quality. CROSS cylinders 
are designed and built to withstand 
severe pressures, corrosive atmos- 
pheres, and violent stresses. Buy 
CROSS dependability! 


MANUFACTURING COMPANY 
Lewis. Kansas / Phone EA 4-5525 


CROSS Engineers Available te You for Free Consultation! 
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ROLLER BEARER WITH BRASS CAGE 
- BEARING AT MAXIMUM RUNNING 
TEMPERATURE 3000 rpm 
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Maximum depth of immersion in inches 


Abstracted from a technical paper entitled “Self-Con- 
tained Oil Lubrication Systems for Rolling Element Bear- 
ings”, presented at the AEI Fourth Summer School for 
Electrical Engineers. Further information can be obtained 
from Associated Electrical Industries, Ltd., 
England 


Manchester, 


LER BEARER WITH BRASS CAGE BEARI 
AT MAXIMUM RUNNING T ERATUR 


wn 


Oil bath 


lubrication 


Controlled 


self—circulating oi! lubrication 


Ww 


Disc 


2 lubrication 


| 
Ideal drivi 


Driving torque in |b~in 


1 


0 


0 3000 4000 


Fig. 8 


Ampco 8 wear plates in 
erelais) Me leleMaligulis! Muslin 


EXTEND SERVICE LIFE...USE AMPCO" 8 
for ways, slides, gibs, guides, wear plates and strips. 
The special structure of AMPCO 8 withstands high 
working pressures and shock—resists abrasion, erosion, 
corrosion, and cavitation-pitting. For extremely severe 
wear and abrasion, AMPCO 18 and 21 rectangles are 
available. Let your Ampco distributor recommend the 
grade and form suitable for your application. Write 
for his name — and Bulletin G-50. D-85 


AMPCO METAL, INC. 
Dept. 441, Milwaukee 1, Wisconsin 
® West Coast Division: Huntington Park, California 


Southwest Division: Garland (Dallas County), Texas 
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MOLYKOTE*M-88 
BONDED 
LUBRICANT 
COATING 




















Handy Applicator Bottle 
e Enough Lubricant to 
coat parts for evalua- 
tion © Absolutely 
FREE! e New industrial 
ss” lubricating technique © Simply apply 
like a paint ¢ Allow to air dry © Provides 100% safety against 
galling and seizing ¢ Smooth, protective lubricating film bonds 
to most surfaces ¢ Lifetime lubrication in many applications 
e Mail the coupon today. 


THE ALPHA-MOLYKOTE CORP. 
65 HARVARD AVENUE © STAMFORD, CONN. 
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engine CVlinders 


ADVANCE designs and 
produces zinc and 
aluminum die casting 
components for 
manufacturers from 
coast-to-coast. 

Whatever your zinc or aluminum 
die casting needs may be, 
ADVANCE has the creative 
engineering and production 
skill that improve product 
parts and lower costs. 


It can pay you to write ADVANCE 
for a survey and cost estimate 
on that next die cast part. 


ADVANCE 


TOOL AND DIE 
CASTING CO. 


3760 N. Holton Street 
Milwaukee 12, Wisconsin 


Circle 133 on Reader-Service Card for more information 


pESIGn 


- : 
DESIGN IDEAS 
». e 


~ 
VEws 


CONTROLS 


Optical Pickoff Monitors ‘Super’ Gyros 


Victor W. Wigotsky, Eastern Editor 


An optical pickoff monitors the precession of “‘su- 
per” gyros based on magnetic, electrostatic or air- 
suspended spherical rotors. Unit is a two-axis null- 
sensing autocollimator in which light is reflected 
by a gyro mirror and re-imaged to a sensing prism. 
Deviations of the gyro spin axis from the optical 
axis energize photodetectors. Resulting error signals 
then are applied to the gyro gimbal torquing servos 
to maintain the case accurately aligned with the 
rotor. 

The miniature pickoff is placed along the spin 
axis approximately | inch from a flat mirror mount- 
ed on the gyro. The mirror is viewed by the pickoff 


Source condenser 
Microlamp 


Lead sulfide detectors 








Objective lens 









































Nose of sensing prism 


Gyro mirror 








through a 0.3-inch dia hole in the gyro case. Light 
from a lamp filament on the clear nose of the sens- 
ing prism then is collimated to the mirror by an ob- 
jective lens. Any deviation of the spin axis from the 
optical axis (gyro precession) results in an off-cen- 
ter image on the prism nose. This shifts the null- 
balanced light pattern on lead sulfide detectors po- 
sitioned to correspond with the gyro’s “x” and “y” 
axes. Resulting signal to the torquing servos returns 
the system to its null condition. 

The “Optag” two-axis precession monitor was de- 
signed by Perkin-Elmer Corp., Norwalk, Conn. 














H 
iam inch 
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Disposition of filament 
on sensing prism 





| 9.001 inch 


SS 


OBJECTIVE LENS collimates lamp filament image provided 
behind clear nose of sensing prism. Light image then is re- 
flected by gyro mirror and re-imaged in plane of nose. Image 
is superimposed imperfectly on nose if mirror is not precisely 
normal to optical axis, thus indicating gyro precession. Light 
falling on sides of sensing prism then is reflected into photo- 
detector. Resulting a-c error signal is amplified and applied 
to gyro gimbal torquing servos to maintain accurate align- 
ment of case with rotor. Four lead sulphide detectors are used 
with single tungsten filament light source. Lamp is approxi- 
mately 0.028 inch and constructed of four sections of coiled 
tungsten-filament wire 0.00025 inch in dia, wound on rec- 
tangular mandrels 6.001 by 0.005 inch in cross-section and 
0.025 inch long. Sections then are arranged to form square 
whose outside dimension is slightly larger than sensing prism 
nose to insure against light discontinuity. Cross-coupling be- 
comes significant only when errors are sizable portion of 
angle (2.5 deg, or 9000 sec) subtended by sensing prism nose. 
Since untracked error should never be more than few seconds 
in any precision gyro, this effect is inconsequential. 
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TWO-AXIS GYRO PRECESSION MONITOR features 
small size, low power consumption, long life and stability. 
Pickoff produces no significant reaction torque on gyro 
rotor. Instrument sensitivity is better than | sec of arc. 
Invar housing has similar expansion characteristic of 
quartz optics. However, small difference of expansivity is 
compensated radially to maintain all optical elements in 
line over temperature range. Attaching pickoff to gyro 
through Belleville-spring-clamped three-point kinematic 
base prevents angular motion of pickoff while permitting 
sliding relative to gyro mounting surface with temperature 
changes. This assures that optical axis will maintain fixed 
angular relation to gyro case. 
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To Draw Shapes 
Like These 
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~» POLAR WARE 
Facilities | 





Seamless drawn oval con- 
tainer of 20 gauge, type 302 
stainless steel. 


s It will pay you to check out your new design 
ideas with Polar Ware. The chances are good that 
our hundreds of existing dies, plus the facilities of 
our complete tool and die shop, can save you thou- 
sands of dollars in tool cost, plus weeks of waiting 
time. Difficult seamless deep drawing work in stain- 
less steel is our specialty, in gauges from 3 to 30; 
also carbon steel and aluminum. 

Take advantage of our more than 
50 years’ experience in metalwork- 
ing. Without obligation, send your 
inquiry to the Contract Department. 


Polar Ware Co. 
4200 Lake Shore Road —Sheboygon, Wisconsin 
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CHROMALOX ELECTRIC STRIP HEATERS IDEAS...CONTROLS 


Versatile, dependable, uniform heat 


for your product or processing needs 


Flow-Dividing Valve 


Ronald W. E. Martin, British Editor 


r heated 
d r 


Problem: 

In hydraulic systems, where two actuators work 
simultaneously from a single operating pressure, 
any difference in the loads on the actuators 
causes the operating rates to differ. 

Solution: 

A flow-dividing valve which insures equal flow 
rates in two output lines. Equal flow is main- 
tained irrespective of output-pressure variations. 

A spool moves in a closed cylinder and partially 
restricts the two outlet ports, the extent of the re- 
striction depending on the exact position of the 
spool. High-pressure operating fluid enters the 
annular spaces between the spool and cylinder 
through two equal restrictions. Direct communi 
cation is provided, through ports in the spool, be 
tween respective annular spaces and end cham 
bers. 

Under steady conditions, the pressures in the 
annular spaces are equal. An increase in load on 
one of the actuators results in a transient in- 
crease in pressure in those parts of the valve to 
which it is connected. This moves the spool in 

Compact, metal-sheathed Chromalox Strip Heaters assure accurate tem- GET THE FACTS the appropriate direction to restore the equality 


peratures, dependable around-the-clock service anywhere heat is needed bo na = — Pa of pressures in the annular spaces. For example, 
for product = ee. It is by far the most versatile built-in heat ane soos Reatiul Carales an increase in load on the actuator connected to 
available today. Easy to install—Chromalox Strip Heaters produce uni- F.975D, Infrared Catalog °] 
form and accurate temperatures with automatic or manual controls. G-62. : 
Low initial cost, low installation costs and low operating costs are the left-hand annular space and right-hand end 
among the many other advantages of using Chromalox Strip Heaters chamber. As a result, the spool moves to the left, 
for heating tanks, platens, ovens, molds, moving parts, and similar uses. 
Over 500 standard sizes, shapes, ratings and terminal arrangements ria = 
available immediately from stock. Get the full details now. EDWIN L. WIEGAND COMPANY 


7561 THOMAS BLVD., PITTSBURGH 8, PA. 


the left-hand outlet causes a pressure increase in 


reducing the resistance of the restriction at the 
left-hand outlet and simultaneously increasing 
that of the right-hand outlet. This change in re- 
sistance of the flow paths to the two actuators 
maintains equal flow. 


C a 7 6 bed A L & xX The flow-dividing valve was designed by Lock. 


heed Precision Products, Ltd., Liverpool, Eng- 
ELECTRIC HEAT land. Present range of valves is designed for 
flows up to 20 gpm and pressures up to 3000 psi. 
It is claimed that division of flow is accurate to 


| pROCcESS I OMFORT | within 0.5 percent of full rated flow for. unit. 
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Insures Equal Flow-Rate to Actuator 





Restrictors Om Annular spaces 





RESTRICTIONS are of equal 
resistance and are fed from com- 





mon pressure supply. As pressure 
in annular spaces also remains 
equal (except during transient 
disturbances), flows in both in- 
let lines are equal. Each inlet 
flow equals its respective outlet 
flow, so these too are equal, ir- 
respective of pressures in outlet 





lines. 


End chamber End chamber 


Outlet to Actuator 1 Outlet to Actuator 2 


Simplify design, purchasing, production with | Ww : 
NEW! Waterproof! 


‘VALV 


*PDQ means price, delivery, 
quality. And you get all three 


with Moore Set Screws. The NOW STANDARD ON ALL 
PRICE is right. Ample produc- 


tion capacity and inventories as- REGULARLY CATAL 
sure fast DELIVERY. And rigid OGUED 


control standards guarantee pe SOLENOID VALVES 
there’s no skimping on QUAL- 


ITY. Specify Moore Set Screws New epoxy-clad coils are line-tested at 2300 volts 
_ be sure. Dependable quality completely submerged in water. Eliminate coil failure! 
or over 80 years. Impervious to almost anything and everything—con- 
Send for catalog densation, fluid spray, frost, oil, gasoline and other 
corrosive liquids and vapors. Unlimited indoor or out- 


MOORE George WwW. Moore, Inc. door applications. U.L. listed. Wire, write, or phone: 
SET SCREWS ma SNe. JACKES EVANS MFG. CO. 


82 Beaver St., Waltham 54, Mass. 4427 GERALDINE AVENUE 6 ST. LOUIS 15, MO. 
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WHEN DIMENSIONAL 
STABILITY OF CASTINGS 
IS CRITICAL... SPECIFY 


ALMAG 


** 
Xo» 
Bry 

, 


“STABILIZATION AT 700 F. PROVIDES ABSOLUTE STRESS 


RELIEF AND DIMENSIONAL STABILITY WITHOUT LOSS 
OF PROPERTIES OR MACHINEABILITY. 


Dimensional instability in aluminum alloys results 
from permanent growth or heating and locked up 
stresses. Aluminum silicon alloys may be degrowthed 
by heating to 450° F. and complete stress relief is 
obtained by heating to 700-800° F. However, most 
aluminum alloys subjected to that treatment become 
soft, have low physical properties, and are not 
machineable. 

In contrast with age hardened alloys, Almag 35 is 
an aluminum-magnesium casting alloy which immedi- 
ately as cast has full high strength and high shock 
resistance, retaining these properties for the life of 
the casting. Because of its composition, it is not sub- 
ject to growth on heating...and when heated to 700- 
800° F. for five hours and cooled in still air becomes 
dimensionally stable and at the same time retains its 
full hardness, physical properties and machineability. 

Therefore, Almag 35 is the ideal alloy for casting 
components of instruments, computing devices, and 
other equipment where dimensional stability is of 
prime importance. 


WRITE TODAY FOR FREE BULLETIN 


WILLIAM F, JOBBINS INCORPORATED 


P. O. BOX 230A 
AURORA, ILLINOIS 


DISTRIBUTED IN CANADA BY ALUMINUM COMPANY OF CANADA, LTD. 
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Ypres ae 


Saas ee a ae 


Y= **6Ee. 


» 


Turn on the Heat 
—or the Cold... 


BA 


SILICONE RUBBER 
can take it/ 


i * 


Whether your products are outer space rockets, 
appliances, or anything in between, if the rubber 
components must have thermal stability at widely 
varying degrees of temperature, “Silicol” silicone 
rubber is the material you need. 
Not only does this material offer temperature re- 
sistance from MINUS 110°F., to PLUS 750°F., but 
we compound “Silicol” to obtain almost any other 
additional physical property, or combination of prop- 
erties, likely to be required in a silicone rubber part. 
For example, we regularly formulate “Silicol” for: 

CHEMICAL RESISTANCE (over 600° range) 

OZONE and CORONA RESISTANCE 

ULTRA VIOLET RAY RESISTANCE 

WATER, and OIL and SOLVENT RESISTANCE 

FUNGUS GROWTH RESISTANCE 

DIELECTRIC PROPERTIES (as required) 

STRENGTH COMBINATIONS 
These are indicative only . . . the versatility of “Sili- 
col” provides the answer to many “tough” design 
problems. Let us tell you more about “Silicol,” and 
Colonial’s ability to compound, mold and fabricate 
rubber parts from this and all other industrial rub- 
ber materials. Fully integrated and automated de- 
velopment and production facilities make our work 
accurate .. . economical . . . prompt. 


*Reg. T.M. of Colonial Rubber Co. 


WRITE FOR BROCHURE C-60, or send prints and 
data on probi ding i diate analysis 
and recommendation. No obligation. 


C 


706 Oakwood St. 





RUBBER 
COMPANY 


AXminster 6-9611 
RAVENNA, OHIO 
- 1916-A 
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IDEAS... CONTROLS 


Integrator Minimizes Switching 


R. F. Stengel, German Editor 


A three-position control unit includes an integra- 
tor which permits relays to act only after the time 
integral of the error signal has reached a preset 
level. This eliminates response to random fluc- 
tuations, minimizes the frequency of switching 
and increases component life. 

Signals arriving in a control loop typically con- 
tain statistical noise superimposed on true error 
signals. Noise peaks exceeding the sensitivity 
threshold may trigger conventional controls 
even when the process to be monitored is “on 
track”. In the new three-position unit, integrator 
output consists of the time average of the error 
over a preset time interval, plus a fraction of the 
instantaneous error. When the sum exceeds the 
threshold sensitivity of the control unit, a servo- 
motor is started and the accumulated time inte- 
gral is reset to zero. 

The integrator was designed by Siemens- 
Schuckertwerke AG, Erlangen, Germany. 


Tran si storized RI 
$-—F ifier 


“Simatic”’ **Simatic”’ 


stage stage 


TRANSFORMER converts error signal into d-c voltage. 
Resistors and condenser add integration effect to transis- 
torized amplifier. R3 determines contribution of instan- 
taneous error to integrator output. Reset signal is fed back 
through R2. Amplifier controls two “Simatic” stages and 
two relays. 


1961 





ACCURATEREMOTE CONTROL 
FOR HUNDREDS OF PRODUCTS 


- —with Tru-Lay 5/-WW\\. Controls 


If your products involve remote control—electrical, hy- 
draulic, pneumatic or direct—Tru-LAY PUSH-PULL FLEX- 
IBLE CONTROLS can help solve your design problems. They 
provide positive remote control over short or lofig dis- 
tances—up to 150 feet from the control point. Because 
they operate while flexing, they can snake around ob- 
structions. They will not buckle. They are ruggedly con- 
structed, easily installed and operated, sealed against dirt 
and moisture, and will handle jobs with as much as 1,000 

| Ibs. input. PUSH-PULL CONTROLS are simple, have but one 
moving part, are noiseless and give a lifetime of accuracy. 
Mechanical linkages, on the other hand, are complex. 
Unlike PUSH-PULL CONTROLS, they are made of many 
parts, wear at many points, and produce increased back- 
lash, vibration rattles and lost accuracy. 


THESE FEATURES HELP SOLVE DESIGN PROBLEMS 


Anchorages Swivel Action 


Delay in relay action due 
to use of integrator : 


Frequency of Three-Position Contr 





CONVENTIONAL RELAY 


Noise superimposed on error signals 






































Relay octs at . 





Standard assemblies have end fittings with a swivel 
movement of + 8° to compensate for misalignment 
and rise or fall of lever arms. Swivel joints, and the 
sliding ends, are sealed against dirt and moisture. 





Response limit of integral 


sonny 


Time integral : —— — 














TO SIMPLIFY, IMPROVE DESIGN 


Time integral . 

after reset e Write for your PUSH-PULL | 
\N Data File. It contains a | 
Shes g : 








complete set of engineering 
bulletins which describe in 





| detail the operation of 

i | PUSH-PULL CONTROLS, their 

| aid | applications, features and 
(oor 

t 

i 


| advantages. 











Time integral of error signal with superimposed noise ‘a 














NEW CONTROL Machined bracket anchorage: can be furnished for 
mounting any PUSH-PULL cable at the swivel terminal 








CONVENTIONAL RELAY acts when composite signal 
exceeds its sensitivity; first two actions are superfluous, 


caused by noise only. Bottom curve shows time integral co 
of incoming signal. For simplicity, long integration time < H-PULL bg : ROL 
interval is assumed and portional contribution of instan- . 


taneous error signal is omitted. New control unit acts only Automotive and Aircraft Division « American Chain & Cable Company, Inc. 
as integrator when output exceeds preset level. Diagram 601-B S h Bid Detroit 2 
-B Stephenson g., Vetroi 


also shows inherent disadvantage of integration effect: * : 
control response is delayed. 6800-B East Acco Street, Los Angeles 22 « 929-B Connecticut Ave., Bridgeport 2, Conn. 
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IMPROVE 
PERFORMANC 


Replace old-fashioned couplings 


REDUCE 
DOWN 
TIME 


MINIMIZE 
SERVICING 


Allegan, Michigan 


with Rockwell-Standard’s 


BLOOD 
BROTHERS 


HEAVY-DUTY 
INDUSTRIAL 


DRIVE LINES 


ROCKWELL-STANDARD ENGINEERS specif- 
ically designed Blood Brothers Heavy-Duty 
Industrial Drive Lines to replace couplings 
in industrial applications. They improve 
machine performance and efficiency...last 
longer ... give better service than any cou- 
pling. They often reduce costs by eliminating 
the need for bearings and supports required 
by conventional coupling installations. Wear- 
ing parts are quickly replaced and even drive 
lines can be replaced in 15 minutes! 


Available in capacities up to 500,000 torque 
inch pounds, they are adaptable to a variety 
of applications—rolling mills, oil field equip- 
ment, irrigation pumps, cargo carriers, 
marine drives, logging winches, mining 
machinery and many others. 


Blood Brothers Industrial Drive Lines 

offer these special features: 
e Wing bushings that eliminate costly flange yokes 
and reduce down time during servicing. Simply 
remove 8 bolts for complete disassembly e Sliding 
spline provides for quick, easy assembly—varia- 
tions in mounting locations—longitudinal shaft 
movements during operation—deflections and 
temperature changes e Easy access to lubrica- 
tion fittings. 
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NEW BOOES 


HANDBOOK OF INSTRUMENTATION AND 
CONTROLS is planned to help the reader deter- 
mine how to best select and effectively apply 
instruments and control systems for mechanical 
services in commercial and industrial buildings. 
The profusely illustrated volume extends from 
basic facts on instruments to thorough descrip- 
tions of complete control systems. It presents 
the information needed to procure, specify or 
design equipment. The handbook is arranged 
for instant reference and lengthy, complicated 
discussions are omitted. Technical aspects of 
instrumentation are conveyed visually through 
illustrations, tables, charts and graphs. Modern 
instrumentation and control practices are shown, 
and practical control applications are discussed. 
The broad scope of the publication also covers 
many specialized phases, including boiler and 
combustion controls, boiler flame-failure safe- 
guards and the fundamentals of instrument sys- 
tems design. This comprehensive handbook was 
authored by Howard P. Kallen. McGraw-Hill 
Book Co., Inc., 330 W. 42nd St., New York 36, 
N.Y.; $15. 


CREATIVITY AND THE INDIVIDUAL, sum- 
maries of selected literature in psychology and 
psychiatry, is a publication of the Graduate School 
of Business, University of Chicago, contributing 
new knowledge and new ideas important in the 
practice of business. The work reflects the interest 
in potential contributions of behavioral sciences 
to the field of business administration and to our 
understanding of human behavior in general. 
Studies of creativity in the arts and sciences and 
the variety of characteristics of factors which 
motivate creative individuals are brought to light 
in this bibliography. Arguments for the impor- 
tance of pregenital drives, defense mechanisms, 
the senses against the senses, insanity, sanity, 
the desire for immortality, the need for order, 
the significance of sublimation and the impor- 
tance of self-actualization are brought forth. The 
reader will find as many points of disagreement 
as of agreement among the author's coverage. 
Excerpts of works included deal mainly with the 
individual, his characteristics and the process 
through which he arrives at the creative product; 
writings of others have been included where they 
deal with a specific issue, or treat an issue in 
a specific manner that was not covered elsewhere. 
This volume is the third in the McKinsey Founda- 
tion series of annotated bibliographies. Morris I. 
Stein and Shirley J]. Heinze; The Free Press, 119 
W. Lake St., Chicago 1, IIl.; 428 pages; $10. 
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GENERAL INDUSTRIES 


SMOOTH 
POWER 


AC MOTORS 


are hacked by years of 
leadership in the small 
motor field = 


MODEL ‘‘B"’ FOUR-POLE, FOUR- 
COIL, SHADED POLE MOTOR 
Designed for long life and dynamically bal- 
anced for extremely quiet operation. Seif 
aligning, self lubricating bronze bearings 
Baked varnish impregnated windings, ample oil 
reservoir located for easy lubrication. Smooth 
quiet, field-proven 


SPECIFICATIONS 





HP Locked Mox Free wr 
1500 Torque Torque Speed tg 
RPM oz-in. oz-in. RPM 


MODEL 





5-CW 


B- if T 
Bs.ccw | 1/80) 3.5 W 


1735 





8-8-cW 
B-s-ccw | '/50| 4.0 





B-10-CW 
s-10-ccw | 1/40] 47 





8-12-CW } 


B-12-CCW 35 | 47 




















STANDARD 
LINE FROM 


1/1800 TO 1/35 HP 











Quantity Price Quotation 
On Request 


THE GENERAL INDUSTRIES co. 


DEPARTMENT GN °* ELYRIA, OHIO 
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HANDBOOK OF MECHANICAL WEAR, edited 
by Charles Lipson and L. V. Colwell, comprises 
a number of lectures on various aspects of wear, 
including causes and remedies. The papers exam- 
ine different wear processes such as corrosion, 
abrasion, spalling, pitting, and cavitation and fret- 
ting which result in wear. Comprehensive infor- 
mation is provided on such factors as material 
composition, environment and history of the man- 
ufacturing operation. The amply illustrated vol- 
ume concludes with a tinal section summarizing 
the findings of the 17 papers presented. The Uni- 
versity of Michigan Press, Ann Arbor, Mich.; 469 
pages; $20. 


AN ENGINEERING APPROACH TO GYRO- 
SCOPIC INSTRUMENTS fills the gap between 
preliminary explanations of gyroscopic effects and 
complicated derivations of gyroscopic motion. 
Starting out with a few special cases, sufficient 
mathematical formulation is introduced for solving 
problems. 


quantitative relations of gyroscopic 


Principles formulated are applied to basic gyro 
configurations of today’s gyroscopic instruments. 


A few * 


ing air bearings, electrostatic and electromagnet- 


exotic” gyro designs are presented includ- 
ically supported gyros, vibrating gyros and particle 
gyros in which the spin momentum of the hydro- 
gen atom is active. A number of actual gyroscopic 
instruments that are used in ships, aircraft and 
missiles are subjects of the final chapter. Elliott 
J. Siff and Claude L. Emmerich; Robert Speller 
& Sons, Publishers, Inc., 33 W. 42nd St., New York 
36, N.Y.; 120 pages; $7.50. 


NONDESTRUCTIVE TESTING should increase 
the reader’s effectiveness when conducting non- 
destructive testing and help him to arrive at more 
reliable results. The book discusses the practical 
methods in use today and scientific principles on 
which they are based. Each chapter is based on 
physical principles which underly a particular 
test method and special techniques resolving 
practical problems. Major testing procedures 
treated include visual testing, pressure and leak 
testing, liquid penetrant inspection, thermal 
methods, X-ray radiography, ultrasonics, dynamic 
testing, magnetic and electric techniques, and 
eddy-current methods. The book features a num- 
ber of detailed illustrations and tables which high- 
light actual test procedures. Also included are 
chapters on thickness measurements and a sec- 
tion devoted to such specialized techniques as 
spot tests, sulfur printing, spectrochemical anal- 
ysis and residual stress. Warren J. McGonnagle; 
McGraw-Hill Book Co., Inc., 330 W. 42nd St., 


New York 36, N.Y.; 455 pages; $15. 


Em. (2. 


WHEN SPACE IS LIMITED AND WEIGHT IS A FACTOR 
yp oe 


WHIZ- LOCK 


rLANGETE 


A NEW 
MAC LEAN -FOGG 
LOCKING 
FASTENER 


The new M-F Flangette Lock Nut is much 
smaller than ordinary flange nuts, yet 
is structurally strong, locks dependably, 
simplifies assembly. 


No. 10 FLANGETTE No. 10 FLANGE NUT 








LIGHTER ! 


Keep weight down with the M-F 
Flangette. The tiny flange strengthens 
the entire nut... permits lighter body. 
Weight: considerably less than the con- 
ventional flange nut of equivalent size. 


WHIZ-LOCK 
FLANGETTE 


ORDINARY 
FLANGE NUT 





SAFE, SURE 
LOCK! 


The “Flangette” utilizes the patented 
Maclean-Fogg Whiz-Lock principle. 
Spins on—locks to the surface on which 
it bears. Easiest of all lock nuts to apply. 
Withstands shock and vibration. 


WHIZ-LOCK FLANGETTE 
UTILIZES M-F PATENTED 
WHIZ-LOCK LOCKING PRINCIPLE 


AVAILABLE IN 4 SIZES: No. 6, No. 8, No. 10, 1/4” 
SAMPLES ON REQUEST 


MAC LEAN-FOGG 
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BERRY 
> —TOUCH-0-MATIC VERS@LINE 


REMOTE CONTROLLED INTRODUCTORY SYSTEM ANALYSIS: SIG- 
NALS AND SYSTEMS IN ELECTRICAL EN PRE-VALUE 


GINEERING. Although written specifically as a 
ANALYZED 


text for electrical engineering students, this should 


be a good reference for those engineers in other 
fields involved with servosystems, analog simula- la Your fp 


tion and computation. The writing style is unusu- 


AND HYDRAULIC PUMP 


ally lucid for a rather complicated subject. A thor- 
ough background in mathematics is required by Hartford’s Vers-O-Line is con- 


the nature of the subject. By William A. Lynch and stantly expanding to meet the 
John G. Truxal; McGraw-Hill Book Co., Inc., 330 demand of value analysts for 
W. 42nd St., New York, 36, N.Y.; 452 pages; $7.50. one economical unit to replace 
a several more costly integral 
Inexpensive, dependable hydraulic cir ifyi 
cuit control for mobile equipment pre Instead th moa 
OPTIMUM DESIGN OF MECHANICAL ELE- costly precision bearings explore 
ELIMINATES NEED FOR PTO schimapedineormaie oper Sot ae te possibilities of Versi 
Racilled tee ndtks-ea wvaee MENTS presents an explicit method of design the possibilities of Vers-0-Line. 
’ ar or irec rive . > H 
. i which has evolved from the author’s industrial Hartford engineers can help your 


Engagement speeds from idle to : - ons j j 
2200 RPM (no load speeds) and academic experiences in the design field. The design engineers by recommend- 


Flow rate: 1.7 to 26 GPM method is referred to as a method of optimum de- ing or adapting a bearing from 


H. P. output: % to 30H. P. sign. It can be applied to many design problems a wide variety available in stock 
or can imagineer a new design 


and minimizes the “cut-and-try” practice fre- 
quently used. Ray C. Johnson primarily discusses to meet your product specifica- 
erry design problems whose solutions depend on the tion that can be produced to 
HYDRAULICS employment of some theory. However, he does effect substantial savings. 


A DIVISION OF OLIVER TYRONE CORPORATION not preclude oe for which a satisfactory, 


WRITE FOR NEW CATALOG CORINTH 1, MISSISSIPPI 
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Hartford’s Vers-O-Line bearings 


include: 
without a Sinai ‘ration of haat He te pro- 





vides many specific examples which are solved RADIAL... . H-Series 


in detail and presents exercises which should give 
SY N | RX® the reader oh opportunity to test his mastery of RADIAL . .. Conrad Leaded 
( a ee . RADIAL . . . Full Complement 
the method of optimum design. Published by John 
Wiley & Sons, Inc., 440 Park Ave., S., New York THRUST 
N VIVES! 16, N.Y.; 535 pages; $11.50. VERSA-TWIN . . . Twin Row 
° - -H-TE -RATURE T . BEFORE—Six separate parts, expensive 


HIGH-TEMPERATURE METALLOGRAPHY. . 
bearings and costly to assemble. 





The first part of this volume, authored by M. (¢ 


i 
] 7. 
VERNITRON 3-MINUTE CONTROL SYNCHROS Lozinskii, USSR Academy of Sciences, Moscow, 


deals with the construction and maintenance of 


! 
DELIVERED ON R"GULAR ‘ vacuum apparatus and the special forms of speci- 
PRODUCTION BASIS 4 60 & 400 CYCLE mens needed. Theoretical basis for the calcula- 


ALL SIZES—11 through 23 tion of physical properties of metals and alloys as 
ALL TYPES — Transformers, Transmitters, 3 related to their behavior at high temperatures in 
Differential Transmitters —- Thru-Bore 
and Standard iene | ' 
ALL ENGINEERED & MANUFACTURED TO: —— with the practical applications of the methods. AFTER—One complete economical assem 


MIL-S-2335 MIL-S- 16892 FXS-1066 ~ pe . : . ; : 
MIL-S-12472 MIL-S-20708A he ~ The author suggests new fields of investigation bly, reduced parts, maximum stability. 


vacuo is featured. The second part deals mainly 


ALL AVAILABLE WITH MAXIMUM ELEC- i, “hina | opened up by the flexibility of these methods. 
TRICAL ERROR OF +3 MINUTES! A major — : eae agg pS) A 
— Challenging views regarding classification and Write for comprehensive technical literature 


break-through, made possible by VERNI- 
TRON specialization in precision synchro 
component design and manufacture. 


containing case history applications and 


interpretation of microcontours and methods of case 
helpful bearing ideas. 


WRITE, WIRE, PHONE : ; : : . 
NOW for complete computation of some physical properties of metals 


price, delivery and and alloys are forwarded. Finally, a method is 


specification data; 2 : . - : : , , LORE 
ask for new J given for measuring selective vaporization which Specify & 


Vernitron Catalog may find application in certain branches of the 


THE QUALITY electrical industry and in powder metallurgy. 


Re PR Te ORB vise try precision 


SERVO COMPONENTS Pergamon Press, Inc., 122 E. 55th St., New York _— ee ‘sat 
cS CJ ons cos to ] R a 7 ' Lm ] ™s 


135 Old Country Rd., Carle Place, N.Y. Ploneer 1-4130 TWX: G-CY-NY-1147 22, N.Y.; 484 pages; $17.50. HARTFORD STEEL BALL COMPANY 
West Coast Plant: 1742 So. Crenshaw Bivd., Torrance, Cal.—FAirfax 8-2504 TWX: TNC-4301 38 Jefferson Ave., West Hartford, Conn. 
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PRINCIPLES OF INERTIAL 


NAVIGATION presents a collec- 
tion of principles selected from 
numerous published papers on 
inertial navigation, originally pre- 
pared as a series of lectures to be 
delivered to graduate engineers 


working in this new and expand- 






ing field. The book covers the 
basic concepts of navigation and 
elements required for automatic 


navigation. It discusses the design 


3 TIMES 
FASTER 


of autonavigation components and 
computers, platform controllers, 
and ground alignment and _ pre- 
flight testing. Necessary theoret- 
ical information on inertial navi- 
gation principles is_ presented. 
Recent advances in ballistic guid- 


ance and aircraft guidance are in- 


cluded. C. J. Savant, Jr., R. C. PISTON 
Howard, C. B. Solloway and C. A. ; ‘ Ye og 

Savant; McGraw-Hill Book Co., ~ 

Inc., 330 W. 42nd St., New York Nal RN 
36, N.Y.; 254 pages; $9.75. 


K ASCO MIDGET 3-WAY—ACTUAL SIZE 










CENTRIFUGAL PUMPS. Igor 
Karassik and Roy Carter present 
a comprehensive reference book 


for users and designers of centrif- OVERSIZE EXHAUST 


ugal pumps. The selection, opera- 






The ASCO Bulletin 8317 Solenoid Valve provides the fastest cyl- 
tion and maintenance of compo- NORMALLY OPEN inder or diaphragm return of any valve its size. For example, at 100 
nent parts and pump drives are psi a 12” return stroke in a 3” cylinder takes 2% seconds with the 
discussed. Other areas covered NORMALLY CLOSED, OR 8317... 7 seconds with a comparable valve. This remarkable 3-way 


include performance —character- UNIVERSAL OPERATION solenoid valve can be substituted for larger, more expensive units 


istics, system-head curves, con- normally required to obtain fast return. 


trols and priming of pump sys- MOUNTS IN ANY POSITION In other 3-way valves, the fast rate of flow under pressure usually 


— This is za e —_ and provides quick operation of the cylinder or diaphragm, but the 
theory 1s introduced only where it dissipation of pressure on exhaust results in a slower return stroke. 
is essential to the understanding ONLY 2 MOVING PARTS The large exhaust orifice on the Bulletin 8317 (over 7 times greater 
of specific problems in planning, “wt than the inlet area) quickly vents the pressure, permitting the 
selecting, operating and maintain- ieee piston or diaphragm to return rapidly. 


ing pump systems. Included is one eeaees Ee The ASCO Bulletin 8317 has only 2 moving parts... mounts in any 
chapter on what the buyer should ee Sie position . . . is available in normally open, normally closed and 
know about the conditions of serv- universal construction . . . with general-purpose, explosion-proof 
ice before ordering a pump and =~ 5 or watertight solenoid enclosures in 4” pipe size. . . for pressures 
another chapter dis« usses trouble- = = 3 ; up to 160 psi ... for water up to 100° F. or air, gases and light 
shooting, installation and general ENLISTS 3 : hydraulic oil up to 180° F. It is immediately available from stock. 
maintenance. A data section which 7 as are other ASCO solenoid valves. 










applies to all makes and types of E 

centrifugal pumps completes the WRITE FOR BULLETIN 8317, providing complete descriptive information on this new, “midget,” quick-exhaust 3-way. 
book. F. W. Dodge Corp.., 119 W. 
410th St.. New York 18. N.Y.; 496 


pages; $15.75. ASCO Valves rn Y\wae 


» 






Circle 146 for Reader Service DEPENDABLE CONTROL BY Automatic Switch Co. 56-0 HANOVER RD. FLORHAM PARK, WN. J. » FRONTIER 7-4600 + AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 


LDHRAS IN THE 





Cantilevered Conveyor Meters Material Feed 
































L. jl. 








rn 



































short 


AUGSBURG, GERMANY—A 


around one end, transmits the weight of feed material on 


conveyor, pivoting 
it through a mechanical linkage to a display scale. Weight 
deviations are fed back to a gear motor actuating the hopper 
discharge gate which admits material to the conveyor. 

The self-contained unit is suspended from the hopper 
floor. Material flows from storage bins through a steep duct 
and the discharge gate onto the metering conveyor, which 
is driven-at a preset constant rate. For known material 
properties and conveyor speeds, the throughput depends 
on the gate position only , 

Variations change the load on the display scale and move 
the scale hand. The hand contacts movable end stops and 
the resulting circuit actuates a reversible motor driving a 
gear train which partly opens or closes the discharge gate. 

When the storage bin is empty, the motor opens the dis- 
charge gate completely. This triggers an optical or acousti- 
cal warning signal and stops the unit. The metering con- 


R.F.S. 


veyor is a product of Ludwig Pfister KG. 





PLATECOIL 


boosts efficiency in all kinds of tank and 
process heating and cooling — saves on 
engineering, fabrication and maintenance 


| 
| 
| 


PLATECOIL can be engineered and factory-fabricated to exact | 
specifications. Available in a wide range of standard sizes, | 
specially formed or fabricated units, and most weldable metals. | 
Operating pressures up to 250 psig. 
“Platecoil”’ can be furnished to comply with ASME code. 

| 

| 


WRITE FOR NEW BULLETIN P51 


PLATECOIL DIVISION, TRANTER MANUFACTURING, inc. | 
Lansing 9, Michigan 
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feakeohiold a 


choice of leading 


Don’t gamble with the success 
of your product! By careful 
analysis and testing together 
with RAE engineers you can 
assure the right motor for 
your needs. 

RAE offers outstanding serv- 
ice and quality in a large 
variety of motors in voltages 
up to 250, and up to &% H.P. 
(higher for intermittent duty) 
with many gearhead motor 
combinations. Let us show 
you how these advanced mo- 
tors, now in such big demand, 
can improve your product 
and reduce your costs. 

Send for the “‘RAE"’ service sheet. 11 
will help you supply the data neces- 
sary for recommendations and prices. 


at its 


Roe M-12 or M-13 with G-12 
reducer. M-12 and M-13 
motors AC/DC Universal or 
Shunt. 1/5 H. P. Max. G-12 
gear unit 536:1 Max. and 
100 in. Ibs. Max. M-13 hos 
boll bearings. 


manufacturers 


® AC/DC Universal 

® DC Shunt Wound 

®@ DC Series Wound 

@ DC Compound Wound 

® Gear Reduction Motors 

®@ Governor Controlled Motors 
® Motors for Rheostat Control 
® Motors for Electronic Control 


@ Permanent Magnet Motors and 
Gearmotors 


McHenry 
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Hilinoss 


fractional horsepower | 


for a long life of : 
dependable, trouble-free r¢ 
service, specify if 


ATKOMATIC 


SOLENOID VALVES 


Available in bronze and stainless 
steel for pressures from zero to 
10,000 psi . . . temperatures from 
minus 350°F to plus 500°F . . . pipe 
sizes from 4” to 3” .. . for cor- 
rosive and non-corrosive gases, 
liquids and vapors. 
More than 20 years of engineer- 
ing experience and manufacturing 
skill go into the construction of 
each Atkomatic Solenoid Valve. 
Before shipment, valves are factory-tested on special flow 
lines under actual operating conditions to insure functional 
integrity and long, maintenance-free service. Experience 
and skill . . . combined with exacting quality control... 
give you a lifetime of safe, reliable, /ow-cost operation. 


5 
write for 


VALVE COMPANY, Inc. “%°"*" 


Catalog 
545 WEST ABBOTT 


STREET no. 444 
INDIANAPOLIS 25, 


INDIANA 


12, 1967 
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Shift Wheel 
Permits Safe Engagement 


ANAHEIM, CALIF.—A shift wheel engages man 
ual drive wheel in a motor-driven rotary actuator 
Maximum rotation is 270 deg. The two-stage 
worm-gear speed-reduction drive has a large hand- 
wheel between primary and secondary gear re- 
duction for manually positioning the output shaft. 

The control includes a feature which permits 
safe disengagement or engagement of the motor 
with the primary gear reduction. A smaller, 4-inch, 
solid-disc handwheel moves the engaging shaft 
which contains splines for turning the output 
shaft by either the large handwheel or the motor. 

When the shift wheel is pulled out, the primary 
gear reducer is disengaged and the large hand- 
wheel is engaged for manual operation. At all 
times, the shift wheel will rotate when the drive 
is actuated either by the motor or manually. How- 
ever, there is never any danger of the large hand- 
wheel turning at primary gear-reducer speed. The 
shift wheel always gives visual proof when the 
motor is actuating the drive. 

The Electra-Combustion Control Drive is a de- 
velopment of Electra Motors, Inc., for industrial 


valve operation. E.W.S. 


Primary worm 


(motor drive) 
Ye 
Engage \ 
Spline motor \, 


, Lia 


Sy AA 
S Ss ‘ SSG 


"Wille, oe" — 
"WEA \_| 
Detent 
Primary Engage 


wormwheel handwheel 


WE HAVE DESIGNS 
ON YOUR BUSINESS! 


Since 1930, National Lock has been a dependable 
supplier of high-quality plastic components to both 
small and major appliance manufacturers. The 
Company's complete facilities can produce 
thermoplastic and thermosetting plastic parts to your 
exact specifications . . . in desired quantities... with 
on-time delivery. National Lock offers design-engineering 
experience to solve your plastic component problems. 
Whether you manufacture major appliances, small 
appliances, automobiles, furniture, toys or some 
altogether new product—calt on National Lock. 
Metal-to-plastic assemblies and multi-process color 
detailing are among our specialties. 


NATIONAL LOCK 


INDUSTRIAL HARDWARE DIVISION . NATIONAL LOCK COMPANY ° ROCKFORD, ILLINOIS 
INTERNATIONAL DIVISION ¢ 13 E. 40TH ST., NEW YORK, N. Y. CABLE: ARLAB 


Circle 150 on Reader-Service Card for more information 





es RB ee 
Imagineering is the bold new look at Screw & Bolt that says 


“infinite design capability.”’ Imagination, coupled with engineering, 
has led to endless new product design developments in fasteners and 
other threaded parts. MJ Need a new design fastener or threaded part 
where standard shelf items just won’t fit? Clip this ad to your letterhead 
and Screw & Bolt’s sales engineers will put imagineering to work for you. | 


VMA 9397 





SCREW AND BOLT CORPORATION 


OF AMERICA - P.o. Box 1708, PITTSBURGH 30, PA. 
Plants: Pittsburgh, Pa. Gary. Ind. Southington, Conn. Norristown, Pa. « Warehouses: Portland, Ore. Denver, Colo. Atlanta, Ga 











Imagineering... for greater fastener progress 
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IDEAS IN 
THE NEWS 


¢ AMERICA’S FIRST helicopter-carried 
air-defense control system is being used 
in field training with the U.S. Marines in 
the Mojave desert. 


The first two of four electronic tactical 
systems are “training” at Twentynine 
Palms, Calif., with the Ist and 2nd Light 
Anti-Aircraft Missile Battalions, which 
use Hawk guided missiles. Two addi- 
tional systems will join the Marines later 
this summer. One will be assigned to the 
Ist Medium Anti-Aircraft Missile Battal- 


ion, which uses Terrier guided missiles. 


The system, developed and manufac- 
tured for the corps by Hughes’ ground 
systems group, coordinates the firing of 
Hawk and Terrier missile batteries to as- 
sure nearly instant destruction of hostile 


supersonic aircraft. 


The air-defense equipment is installed 
in five “helihuts” — plastic and aluminum 
shelters about the size of the van of a 
2-1/2-ton truck—which are transported 


underneath Marine helicopters. 


Designated AN/TSQ-39, each system 
consists of an operations central helihut 


and four coder-decoder helihuts. 


Helicopters also transport supporting 


radars for the operations central. 


> 
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Cullman Distributor! 


Cullman Distributors are located from 
coast to coast and border to border; there- 
fore you are assured of always getting fast 
service on Cullman power transmission 
products. When you want Sprockets, Roller 
Chains, Flexible Couplings—call on 
Cullman for prompt delivery. 


821 South Santa Fe Avenue, 
nce} arene ces 
WAREHOUSES Cleveland 15, Ohio 


AT 205 North 11th Street, - 
Tampa 2, Florida 


Cullman 
Roller Chain Drives 


WRITE TODAY for free 


Cullman literature and other information. 





reielilaatcla 





= wheel arm 


1344 Altgeld Street - Chicago 14, Illinois - BUckingham 1-2800 











‘TAKE A CLOSE LOOK AT ROCKWOOD BALL VALVES 


| 


Why look for 
spring-loaded 
ball seats? 


Here are the important reasons. 
Spring-loaded ball seats are the only 
kind you can depend on for long-term, 
tight sealing. Ordinary ball seats wear 
with use, become loose, leaky and im- 
bedded with foreign particles. 

That's why every Rockwood Ball 
Valve has seats with conical springs 
that automatically compensate for 
wear, pressure changes and tempera- 


ture effects. The spring's constant, 
even pressure against the entire seat 
keeps it tight against the ball... for 
positive, lasting, leak-proof service 
through thousands of turns. 

And Rockwood Ball Valves have 
these other important advantages: 


Larger waterway diameters for lower 
pressure loss. 


Wider choice of casting materials, 
mounting styles, operating methods, 
ball seat materials — in pipe sizes 
from 4%" to 14”. 


4 





Time-proven dependability. Rock- 
wood was the first to manufacture a 
commercial ball valve, which still sets 
the standard of quality in bali valve 
design. 

Get the complete details from your 
Rockwood man or write Rockwood 
Sprinkler Company, Ball Valve Depart- 
ment, 855 Harlow Street, Worcester 5, 
Mass. Distributors in all principal in- 
dustrial areas. Rockwood Sprinkler 
Company, A Division of The 
Gamewell Company, A Sub- 5 soasou/ 
sidiary of E.W. Bliss Co. rT 


ROCKW@OD 


BALL VALVES 
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INDUSTRIAL RETAINING RING 
PRICES REDUCED UP TO 351% 


e HORIZONTAL BORING MILL with modifica 
tion saws opens Navy practice mines for visual 
inspection. 

When two mines undergoing long-duration 
pressure tests at U. S. Naval Ordnance Laboratory 
in Silver Spring, Md., experienced an unusual struc- 
ture failure, scientists were prompted to “have a 
look see” inside them to find out why. 

Sawing two 5-inch-thick vertical slabs off the 
side of a 20-inch-dia aluminum mine case some 
2-1/2 ft long and filled with cement, tar and ver- 
miculite is no ordinary task. NOL discovered that 
its standard saws were not capable of performing 
work of this size and complexity, nor could com- 
mercial services of this nature be obtained. As a 
consequence, the Lab’s Technical Shops Div. was 
faced with the task of designing and building a 
special saw to handle this project and others of a 
similar nature. 

Given the basic performance requirements, the 
manufacturing branch promptly suggested uti- 
lizing a horizontal boring mill modified to rotate 
an 8-ft-long bandsaw blade. This blade was fitted 
around two specially constructed “Bakelite” pul- 
leys, 10 inches in dia, mounted one each on the 
mill’s auxiliary vertical milling head and its tail- 
stock. The shaft holding the pulley on tailstock 
end of the mill was the tilting type to insure that 
the blade would properly track on both pulleys. 
Downward pressure was provided by guides and 
rollers which also kept the blade straight as it 
revolved around the pulleys. 


During the sawing operation, the blade was fed 


eee po» wich “pes . aera Series 1000, Series 3000 and Series 3100 Industrial INDUSTRIAL RETAINING RING COMPANY 
Cut two o-mneh-thick vertical slabs olf the side ©! | Retaining Ring prices—in quantities up to 100,000—have 
each mine. Total cutting time for each mine was been greatly reduced. Please send me, free, a copy of the new 1961 IRR Price List—61D. 
Serene pete Se. Thanks to modern, efficient production methods you | would also like to have your representative call. 
can now get these Industrial Retaining Rings—either pre- ; 
on stacked or bulk packed—at new, low prices . . . and pay Name Title 
chinist maintenanceman, built the device. less for pre-stacked rings than you have been paying for 
bulk packed. Reductions apply to standard materials 
and finishes. 


Use this coupon to send for your new, revised IRR 
Price List. City 


Leadingman model maker Charles Maple de- 


signed the unique saw and David. Kowalchik, ma- 








Company 


Address 














|. | a = Originators of modern retaining ring dispensing 


a, 


INDUSTRIAL RETAINING RING COMPANY 
57 Cordier Street, Irvington 11, New Jersey 
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WHAT'S THE ANSWER 


TO THESE 


} 


MASSACHUSETTS 


POWER 
TRANSMISSION 
QUESTIONS? 


I Do I have at my disposal a com- 
plete line of quality power transmis- 
sion products, scientifically made to 
give the longest life expectancy, free 
from replacement worries, at competi- 
tive prices? 


i I be furnished with fast engi- 
neering service to solve my design 
problems and get the most efficient 
installations? 


I get off-the-shelf service and 
immediate delivery on all my require- 
ments from an authorized local dis- 
tributor who specializes in the hand- 
ling of Acme Power Transmission 
Products? 


4 Will I receive the personal cordial 
attention of top executives thoroughly 
experienced in efficient use of roller 
chains with a willingness to help me 
with my engineering problems? 


THE ANSWER IS YES... 


when you deal with Acme Distribu- 
tors because they carry a complete 
line of Acme chains and are fully 
qualified to answer YES on all the 
important questions listed above. Call 
him for advice and service. 


Write Dept. 14-B 
for new ill. 100 page cata- 
log with engineering section. 


RELIABLE CHAIN DRIVES FOR ALL INDUSTRIES 


ROLLER CHAINS, SPROCKETS, CONVEYOR CHAINS, FLEXIBLE 
COUPLINGS, ATTACHMENTS. (Special and Standard) 
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IDEAS IN THE NEWS 


e U.S. NAVY has scheduled a flight test program 
utilizing the Q-4B Supersonic drone as a target 
tor the Talos missile 

Powered by a General Electric YJ85-GE-5 
jet engine with afterburner, the Q-4B is the latest 
in the series of Q-4-type drones developed by 
Radioplane (Div. of Northrop Corp.) for the Air 
‘orce aS a supersonic target for air-to-air and 
surface-to-air defensive weapon systems. Radar- 
guided and equipped with electronic devices to 
give the appearance of an aggressor bomber, the 
Q-4B also may carry special scoring equipment to 
register the kill-ability of missiles fired against 
it, even though the target does not suffer a direct 
hit. When the drone is not destroyed in flight, it 


is recovered by parachute for reuse. 


SIMULATING AGGRESSOR BOMBER, the Mach 2 
Class Q-4B target drone is launched from GC-130A 
aircraft on mission to test effectiveness of defensive 
weapon system. The Q-4B is capable of attaining a speed 
of Mach 2 in level flight and an altitude of 70,000 ft. 





ACTUAL FLIGHT PHOTOGRAPH of Q-4B target 
drone shows simulated aggressor bomber steady on 
course as its radar control pilots it through a mission. 


for way up here 


engineers want to 
a-ieelaalaat-tale aati el -t-3' 
gn speed gear 
Taloi g-t-)-1-1 an io] aa ele i 
test 18) eliier-balelers 
S-N wants to tell you 
why S-N units have 
been chosen by 


engineers for 


interest to you 
S-N wants you to write 
Industrial Division 
The Snow-Nabstedt 
Gear Corporation 


dan den. 


nn 
WUTTET 


for way down here 
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Coolant Pumps 
are 


~ PRECISION 








e LAST LONGER 
¢ PERFORM BETTER 


ON YOUR MACHINES 


You get better performance from 
your GUSHER Coolant Pumps 
because they are precision built. 
The one piece shaft in GUSHER 
Pumps is electronically balanced 
to cut vibration to a minimum. 
Ball bearings are pre-lubricated, 
no seal or packing needed. Write 
for catalog. 


THE 


MACHINERY CO. 


* COOLANT PUMPS 
* CIRCULATORS + AGITATORS 
* MOLTEN METAL PUMPS 


1804 Reading Road « Cincinnati 2, Ohio 
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MISSION COMPLETED. Jet-powered target drone is 
shown after satisfactory parachute recovery at Holloman 
AFB, N. M. In order to minimize possibility of damage 
upon landing, impact bags are provided. They are de- 
ployed and automatically inflated during descent and 
absorb much of landing shock upon ground impact. 


*CERAMIC SPONGES for nuclear waste dis- 
posal have been developed by Coors Porcelain 
Co., Golden, Colo. 

Use of ceramic materials with various tech- 
niques for the disposal of radioactive wastes has 
been considered since 1952, but the approach 
taken at Coors has resulted in the development of 
a simplified method which may be a solution to 
one of the nation’s most difficult nuclear prob- 
lems. 

Present plans for testing of this disposal concept 
require Coors to manufacture highly porous 
spheres or sponges of an especially developed 
ceramic composition. At Los Alamos Scientific 
Laboratories, these will be soaked in radioactive 
waste solutions and dried repeatedly until a pre- 
determined amount of liquid waste is absorbed 
by these sponges. 

The sponges containing the absorbed waste 
then will be passed through an especially de- 
signed tunnel kiln where they will be heated to 
about 2400F. This heat treatment will vitrify or 
partially fuse the sponges to form glassy spheres 
in which the dangerous radionucleides perma- 
nently are entrapped. The spheres can be stored 
easily with little danger that the encapsulated 


radionucleides will escape. 
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Effective Communication... 


Illustrating 
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DESIGN DATA 
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‘Jeep’ Industrial Engines 
converted to INBOARD- 
OUTBOARD Drive use. 


RUGGED STAMINA with 
EXTRA SALES-POWER 


4 ana G6 CYLINDER 
INDUSTRIAL ENGINES 


RUGGED! Here's extra long service life for your 
customers. No other engines offer such a combina- 
tion of stamina features... positive valve rotators, 
positive crankcase ventilation, valve seat inserts and 
more . . . as standard equipment, at no extra cost. 


SALES POWER! Another bonus. Few engine 
_— are Bey known or here the 
world over. wherever your equipment is in action, 
‘Jeep’ engine parts are available because of a world- 
wide parts organization. 

20 to 92 maximum B.H.P. range. 


Send for catalog giving details and power curves, 
LP Gas and Marine Conversion Kits available. 


a 
Kans Sool 
a Wilys 


Manufacturers of 4 and 6 Cylinder ‘Jeep’ Industrial Engines 


WILLVS MOTORS, INC. 
INDUSTRIAL ENGINES DEPT. 
TOLEDO, OHIO 
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IDEAS IN THE NEwS D U Qe 


*AN OPTICAL INSTRUMENT actually permits 
its operator to “see” in two directions at the same 
moment. 

Designed primarily for track-leveling appli- 
cations on railroad right-of-ways, the instrument 
also may have application in road leveling, bridge- 
building and construction work. Unlike split- 
image rangefinders, which project two separate 
images side-by-side, the instrument, called a 
Hoganscope, actually superimposes images from 
front and rear, permitting the viewer to see both 
simultaneously for increased accuracy in deter- 
mining rail height over longer distances. 

In track-leveling operation, the Hoganscope is 
mounted on a track ballast tamping machine and 
lines up on two mobile targets which are mounted 
on the rails and placed in front and at the rear of 
the scope at distances varying from 25 to 100 ft. 

The operator can see a red line on the front 
spotboard target, a green line across the rear spot- 
board target and a black line bisecting the image 
and representing the horizontal axis of the instru- 
ment. 

By bringing the red and green lines coincident, 
the operator determines from a scale the apparent 
distance between the target images and the black 
line cross-hair of the instrument. He then raises 
the track with a tamping jack until the three lines 
are superimposed or coincident and the track is 
at the desired elevation with accuracy to 0.032 
inch. 

Special optics for the scope were designed 
and are manufactured by Simpson Optical Mfg. 
Donald J. 
Hogan & Co., which developed the instrument 


Co., Chicago, in cooperation with 


idea. 


SEAL 


means 


VERSATILITY 


in mechanical sealing 


Dura Seal is the most extensive line 
of mechanical seals offered to industry 
today ... meeting a wider range of 
pressures, temperatures and liquids. 


Dura Seal is backed by 25 years of 
experience in the successful sealing 
of corrosive, volatile and abrasive 
conditions. 





There is a right 
type and design of 
Dura Seal to meet 
your problem. 














For further details, write for 
free copy of Catalog No. 480-DN 


DURAMETALLIC CORPORATION 
KALAMAZOO, MICHIGAN 
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SEE FOR YOURSELF HOW 


GRC TINY PARTS 


DIE CAST ZINC ALLOY and 
MOLDED ENGINEERING THERMOPLASTICS 


combine high quality, uniformity, ac- 
curacy at low cost 
GRC's exelusive high-speed, automated single cav- 
ity techniques give you higher quality, more uni- 
formity, offer important produsti and bl 
shorteuts with precision small parts in die cast zine 
alloy and molded plastics. 
These FREE SAMPLES and detailed bulletins on 
GRC's unique services will show you why you can 
go more .. . save more... . when you know more 
about GRC. Write for yours TODAY—on company 
letterhead. 


GRIES REPRODUCER CORP. 
World's Foremost Producer of Small Die Castings 
135 Beechwood Avenue, New Rochelle, N. Y. . 


NO SIZE TOO SMALL! 
MAXIMUM SIZES: 
Zinc Alloy—2”, V2 oz. 
Nylon, Delrin & other 
engineering thermo- 
plastics—13%4”’, .05 oz. 





NEw Rochelle 3-8600 
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umbrella files? no..please.. 


sTacor STAKTUBE” systems FOR YOUR ROLLED 
DRAWINGS, PLANS, MAPS, BLUEPRINTS, ETC.’ 
Space-saving, easy-to-find, all steel encased 
15%6” Square File comes complete with steel- 
rimmed tubes ii 32 sizes, 4 1D, and 8 lengths. 
Files stack to any height . . . locks if desired 
Write for literature, catalog: STACOR EQUIP- 
MENT CO., 289 Emmet St., Newark 14, N. J. 


STACOR fmt ee 


lifetime steel roll file systems 
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SPACE SCIENTISTS have predicted that the 
U.S. can orbit an experimental high-altitude, 24- 
hr, communications satellite in 18 months. 

Within a year and a half of go-ahead, using 
“hardware” that is already space-proven, J. 
Douglas Sailor, Lockheed Missiles & Space Co. 
scientists, said America can place an experimental 
repeater satellite in equatorial orbit 22,300 miles 
above a fixed point in the Atlantic ocean. At this 
altitude, its orbital speed would be synchronized 
with the earth’s rotation. 

A single synchronous satellite over the Atlantic, 
because of its high altitude and the fact that it 
remains fixed over a point on the equator, would 
provide continuous telephone coverage between 
points in the Eastern U.S., Europe, South America 
and Africa. 

The combination of an Atlas booster, a Lock- 
heed Agena B and a small solid-fuel third stage 
could place a payload of several hundred pounds 
into a 24-hr equatorial orbit. Short-lived research 
shots would verify the method of orbit attainment, 
orbit perturbations or irregularites and vehicle 
systems performance. These would be followed 
by prototype vehicles to check out communi- 
cations system performance and vehicle relia- 
bility. 

The repeater satellite itself would be solar 
powered, using folding solar-cell arrays which 
would give it a box-like appearance. As a measure 
of space-tested reliability of solar arrays, similai 
equipment on Vanguard I is still operating after 
more than three years in orbit. 

Another capability of the proposed satellite 
would be that of “station-keeping”. Using a 
system that already has been devised and tested. 
the satellite would be able to hold within allow- 
able limits its variations from assigned position. 

It would appear that the telephone lineman of 
tomorrow may work a “line” 22,300 miles out in 


space. 


LIGHTING IDEAS 


for design and production men 


T4WM Fluorescent Microscope Illuminator— 

objective of microscope fits into opening between 
fluorescent tubes of this special light. Designs avail- 
able for practically any microscope ... or can be 
attached and used with other equipment. This is 
just one of many lights for original equipment, 
production or inspection applications. Write for 


STOCKER & YALE, INC. 


22 Green St., Marblehead, Mass. — telephone: NEptune 1-0038 
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you taking 
full advantage of 


BEAD CHAIN 


The Kinkless Chain of a Thousand Uses . . . 
it Drives, It Pulls, It Fastens, It Swivels 


In thousands of cost-saving applications . . . strong, flexible, 
non-kinking Bead Chain is helping to solve a wide variety of 
engineering problems. It is available in 5 diameters from %2” to %” 
with tensile strengths ranging from 18 to 200 lbs., in a number 
of metals and finishes. Our engineers will gladly assist in working 

out your chain applications; just drop us a line on your 
letterhead, and be sure to ask for our free helpful catalog. 


THE BEAD CHAIN MANUFACTURING COMPANY 
93 Mountain Grove St., Bridgeport 5, Conn. 
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THERMOSTATIC 
BIMETAL 


ACTUATES ANOTHER 
PRECISION PRODUCT 


a 


A PRODUCT OF 
THERMO-ELECTRONICS 

A DIVISION OF THE STUBNITZ 
GREENE CORPORATION, 
ANGOLA, INDIANA 


THERMO -ELECTRONICS 
COMBINATION OVERLOAD AND STARTING RELAY 


COMPENSATOR GmeETALIC ASSEuauY 


mt ane 
P.M cowTacTs 


— me ACTUATING MEMOER 
| Lt GmeETAe weueee 








Manufacturers of domestic refrigerators and freezers, water coolers, 
bottle coolers, dehumidifiers and other fractional horsepower appli- 
cations, will find many advantages in this fine Thermo-Electronic 
product. 

1. NORMAL STARTING: Current drawn by start and main 
motor windings causes start bimetallic member to flex upward, 
actuating toggle spring, which opens stert contacts when motor 
is able to run on its main winding. 

. AMBIENT COMPENSATION: With ambient temperature 
changes, compensator bimetallic assembly flexes same amount as 
start bimetallic member; maintaining constant relationship 
between start contacts. 

. OVERLOAD PROTECTION: As temperature of line bimetallic 
member increases, it flexes _—— till pre-set temperature is 
reached. Toggle spring rapidly forces line actuating member 
down; opening line contacts, disconnecting motor. 

. “DERATING CHARACTERISTIC” allows full advantage to 
be taken of compressor output without sacrificing overload 
protection. 

- LOCKED ROTOR: When this occurs, start bimetallic member 
flexes upward, opening exuxiliary contacts, Current now passes 
through eater and line bimetallic member, which flexes upward 
and causes toggle spring to open line contacts, disconnecting 
motor. 

Thermo-Electronics’ excellent Combination Overload and Starting 
Relay will give maximum protection and efficiency over thousands of 
cycles. That’s dependability. The three “bimetallic members” respon- 
sible for the proper operation of this unit are Chace Thermostatic 
Bimetal. Chace Thermostatic Bimetal is known the world over for 
dependability. More than a third-of-a-century of specializing in 
producing precision thermostatic bimetal has made Chace the 
recognized leader in its field. Specify Chace Thermostatic Bimetal and 
you specify DEPENDABILITY! 


Sedd How For Our Mew” Information Gooklet’ / 


It contains many well illustrated pages of valuable design data and 
examples of successful applications of bimetal! More than 40 types of 
Chace Thermostatic Bimetal are available in coils, strips and com- 
pletely fabricated elements of your design. 


W. M. CHACE CO. 
Theoumortatic Bimetal 


1612 BEARD AVE., DETROIT 9, MICH. 
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IDEAS IN THE NEWS 


@POLYESTER RESIN reinforced with fiber 
glass forms the entire outer body of the Avian 
2/180 gyroplane, a new concept in VTOL aircraft. 
Referred to as the “backyard aircraft’? the plane 
combines elements of helicopter and gyroplane 
design. It is capable of taking off in the manner 
of a fixed-wing airplane or, with an auxiliary drive 
to the rotor, it can achieve a “jump” takeoff. 
Reinforced “Hetron” (registered trademark of 
polyester resin reinforced with fiber glass, Hooker 
Chemical Corp.) was selected for the aircraft 
because of its unusual combination of strength, 
light weight and resistance to fatigue. It is an 
excellent fire-retardant material, an extremely 
important property in aircraft manufacture. 











REINFORCED, FIRE-RETARDANT “Hetron” poly- 
ester, possessing unusual strength, light weight and 
fatigue resistance, proved to be an essential factor in 
development of the Avian 2/180 gyroplane. 


Safety is a key factor in the operation of the 
Canadian craft. It is nonspinnable, nonstallable 
and can accomplish spot landings. If the engine 
should fail, the aircraft will windmill safely to the 
ground. It is reportedly simpler to operate than 
a conventional airplane or helicopter. Operating 
cost is approximately $0.06 per mile. 

Normal cruising speed is 130 mph, with a maxi- 
mum speed of 180 and a range of 480 miles. Use- 
ful load of the two-passenger craft is 600 Ib. 

The gyroplane was designed and built by Avian 


Aircraft, Ltd., Georgetown, Ontario, Canada. 


LET MUELLER 
MAKE IT! 


Mueller Brass Co. of Port Huron is 
much more diversified than the name 
“Brass” implies . . . a lot more. In 
fact, because of its many and varied 
facilities . . . its men, methods and 
metals ... Mueller is in the unique 
position of being able to offer true 
single source service. 


MUELLER HAS THE MEN .. . experi- 
enced engineers with the ability to 
work out, creatively, tough design 
problems, and improve a part or 
components for production by the 
most economical method. You get 
sound engineering plus 44 years of 
practical metalworking production 
experience when you “Let Mueller 
Make It.” 


MUELLER HAS THE METHODS .. . 
when you “Let Mueller Make It”, 
you are utilizing one single source 
that is able to produce parts any one 
of these ways: as forgings, impact ex- 
trusions, sintered metal parts, screw 
machine products, formed tube or 
as castings. 


MUELLER HAS THE METALS... and 
the materials . . . to produce pre- 
cision parts in aluminum, brass, 
bronze, copper, iron, and steel in 
hundreds of different alloys to meet 
each exact requirement. 


In addition, Mueller Brass Co. has 
complete and modern facilities for 
performing all types of finishing and 
sub-assembly operations. Another 
plus value is nation-wide sales engi- 
neering service. 


So, in the final analysis, no matter 
where you fit in the American indus- 
trial picture, whether you’re making 
missiles or mowers ...and no matter 
where you're located, it will pay you 
to LET MUELLER MAKE IT! 


MUELLER BRASS CO. 


PORT HURON 23, MICHIGAN 
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*BLOOD PRESSURE of an astronaut orbiting 
the earth will be transmitted back to earth by 
telemetry, using an automatic blood-pressure- 
measuring system. 

The new AiResearch system, which has com- 
mercial applications, automatically records both 
systolic and diastolic blood pressure. It trans- 
forms these measurements into an electrical sig- 
nal to ground readout stations. 

McDonnell Aircraft Corp. awarded a contract 
to AiResearch for such a system. This will be 
used to record an astronaut’s blood pressure dur- 
ing future Project Mercury orbital missions. 

The measuring system could be an important 
aid to busy hospital staffs. When the system de- 
tects blood-pressure levels above or below preset 
limits, the warning could quickly summon medi- 
cal attention. 

The system consists of a sensing device, the 
familiar occluding cuff and an electronic trans- 
ducer. To operate, the sensor is placed over a 
convenient artery, preferably the brachial in 
the arm. The unit is sensitive enough to record 
through a suit coat and overcoat. Sensor is located 
in the cuff, which is inflated and gradually de- 
flated as in the present method of recording 
blood pressure. 

During deflation, sensor picks up all cardio- 
vascular sounds and feeds them to an electronic 
transducer in the form of an electronic signal. 

In Project Mercury, an oxygen cylinder filled 
to approximately 200 psi will be used to inflate 
the cuff. It will be inflated to 220 mm of mercury 
and deflated. This cycle requires 30 sec. 

During launch, the astronaut’s blood pressure 
will be taken for 6 minutes. In orbit, it will be 
recorded every 30 minutes in addition to being 
operated six times over various ground-control 
centers. : 

The system occupies an envelope measuring 
0.11 cu ft. It weighs under 4 lb and is capable of 


operating 144 cycles (12 hr at 5-minute intervals). 


MUELLER CAN MAKE MOST ANYTHING IN 
IMPACT EXTRUSIONS... 


We don’t really make locomotives, but the 18 

different Cold-Prest impact extrusions represented 

in the model were cold forged to exacting tolerances from 
a number of aluminum, copper, brass, and steel alloys. 


These parts are employed in products ranging from door 

closers to missiles. Mueller has also made important advances 

in the production of copper impact extrusions that are especially 
adaptable to electronic applications. Cold forgings are precision 
produced to exacting tolerances and offer the additional advantage 
of a better finish and appreciable metal savings. 


Mueller’s flexible facilities for the production of Cold-Prest Impact extrusions 

make practical long or short runs of simple or relatively complex shapes on an 
economical basis. In addition, the entire Mueller engineering staff, excellent machining, 
finishing and assembly facilities are readily available to you when you .. . 


LET MUELLER MABE IT! 


Write today for Engineering 


MUELLER BRASS co. Manual No. FM-3019 


PORT HURON 23, MICHIGAN 
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—— the efficient SEAL-GUARD® 


KEEPS DIRT OUT! 


Modern Seal-Guard keeps hydraulic and pneumatic systems 
clean—protects packings and entire system. Two knife-like 
bronze wipers throw all contaminants outward as rod re- 
tracts into cylinder. Rubber retainer absorbs shock and side 
load, holds wipers in full contact with rod and provides an 
overall outside seal. 


Send for all the facts on Seal-Guard. Write E. F. Hought 
& Co., 303 W. Lehigh Ave., Philadelphia 33, Pa. - 


@ Houghton 


N PRODUCTipy 





NOUsTRy’s PARTNER ' 
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NEW 
IMPROVED 
AIRPAK 
FILTER-REGULATOR 





An improved, inexpensive reducing-relief type regulator and | 
air filter combination. Widely used Conoflow Airpak provides | 
clean, filtered air for pneumatic controllers, automatic | 


machines and similar air-operated equipment. A highly effi- | 


cient, compact and rugged unit, easily installed and quickly 
serviced. Filter removed for cleaning simply by loosening one 
capnut. Available in materials, ranges and dripwell capac- 
ities to suit all conditions. 300 psi pressure rating. %4” 
NPT connections. 


WRITE FOR BULLETIN H 


SUBS Oraee 


CONOFLOW CORPORATION 
FOREMOST IN FINAL CONTROL ELEMENTS 


NJ 
~}| 2100 ARCH STREET, PHILADELPHIA 3, PA. 
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IDEAS IN THE NEWS 


¢ MONITORING SYSTEM coordinates crank 
angles of reciprocating compressor sets to 
minimize vibrations in machine foundations 
and compressed-air lines. Intended for use with 
synchronous motors, the system operates with 
the line frequency as an index of crank-angle 
differences. 

Each crankshaft carries an end disc to which 
a permanent magnet is attached. In passing a 
Hall generator, the magnet causes a short sig- 
nal which is amplified. The signal initiates a 
binary pulse count based on line frequency; 
each pulse corresponds to rotation of the syn- 
chronous motor through the angle occupied by 
one pole pair. For a 48-pole motor, the count 
goes up to 24-inch increments of 15 deg, then 
repeats from zero. Angle count is displayed 
by segmented lighting of a disc divided into 
sectors; sector number again equals the number 
of pole pairs. 

Crank-angle differences between any two 
compressors are determined by channeling 
the signal from one motor into the counting 
line, and the signal from another motor into a 
parallel reference line. As soon as the reference 
signal arrives at the counting unit, the crank 
angle count-up for the first motor is “frozen”’. 
The corresponding illuminated segment shows 
the relative crankshaft position of both engines. 

After repeating the comparison for all com- 
pressors of the set, the display board shows an 


analog picture of all crank angles simulta- 
neously. The counting signals can be compared 
with a crank angle pattern preselected for mini- 
mum vibration; differences between signals 
and preset pattern serve as synchronizing sig- 
nals for the motor set. 

The digital crank-angle measuring system is 
a development of Siemens-Schuckertwerke 
AG., Erlangen, Germany. R.F.S. 
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What do 
Bow Pens have to do with 
Miniature Bearings? 


They help us illustrate the 
principle behind our famous 
RMB Filmoseal construc- 
tion. The ink in a bow pen is 
held in place by capillary ac- 
tion—so is the oil that forms 
the seal in the Filmoseal 
bearing. This means sealing 
is accomplished with no 
rubbing mechanical contact 
between rotating and sta- 
tionary members. 

Here’s how it looks: 


The advantages 

are obvious: 

A SEALED BEARING WITH— 
NO RUBBING FRICTION 

NO INCREASE IN TORQUE 
You can specify RMB Filmo- 
seal bearings to /ow cost 
ABEC 1, or 5 or 7 tolerances. 
Sizes available range from 
.1875” OD/.0550” Bore to 
.8661” OD/.3150” Bore. im- 
m: diate delivery. Write for 
complete data. 


LANDIS & GYR, inc. 


45 West 45th St. 
New York 36, N. Y. 
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* HIGH-OUTPUT TRANSMITTERS and power: 
supplies being built for USAF space-probing 
“Haystack” 


powerful radio research facility in the world. 


antenna system may make it the most 


“Haystack” will be capable of probing surfaces 
of the moon or nearby planets, such as cloud- 
enveloped Venus, with a needle-sharp beam, or 
if used as a radar, “Haystack” will be able to de- 
tect a golf-ball-sized object 1000 miles away. 

Due to be operating in 1962, “Haystack” will 
serve also as a test bed for development of large 
ground-based transmitting and receiving systems 
for use with satellite relays for around-the 
world space communications. It will be capable o! 
operation over a large range of frequencies anc 
at power levels well in excess of presently avail- 
able transmitting tubes. 

Under contracts totalling $1,651,000, Radiation 
at Stanford, Palo Alto, Calif., a subsidiary of 
Radiation, Inc., is building two unique 100,000w 
cw X-band transmitters and 1,000,000w power 
supplies for the antenna. 

Radiation’s general-purpose wide-range powe1 
supply will be used with all conceivable trans- 
mitting systems that may be built for “Haystack” 
in the future. 


¢ TURNBUCKLE uses a lock clip arrangement 
which makes the device more easily inspected 
for safety and which provides stronger locking. 
The turnbuckle has a groove cut along the male 
thread of each terminal and a pair of grooves 
through the female threads of the barrel portion. 

To lock the turnbuckle, the groove in the male 
thread is aligned with one of the grooves in the 
female and the straight leg of the locking clip 
is inserted in the hole thus formed. Hooked end 
of the clip then is sprung into the hole in the 
middle of the barrel, from where it can be re- 
moved only by destroying the clip. 

Designated “Stuke Lock” and manufactured 
by S.A.R.M.A., Saint-Valliers-sur-Rhone, France, 


the turnbuckle has the advantage ot saving many 


minutes of rigger’s time locking each turnbuckle 
and of being made safe easily, thus cutting dowr 
rejections at inspection. 


R.W.E.M. 








WATLOW'S ') OPERATES 720 HOURS 
IN OPEN AIR AT 1800'F. 


No other cartridge heater can match this! 


Watlow’s Firerop® Cartridge Heater has outperformed every 
other heater on the market in rigidly controlled laboratory tests. 


At a sheath temperature of 1800° F., a 44” o.d. FiREROD 214" long 
operated for 720 continuous hours rated at 90 watts per square inch. 
The unit was still operating satisfactorily at the end of this test while 
competitive so-called “high watts density” heaters had burned out. 
Under these conditions, standard cartridge heaters, manufactured 

on the techniques used before the introduction of the 
FIREROD, burned out in minutes. 


Make your own comparison test. FIRERODs will save 
for you in three ways: Longer life, fewer replacements, 
and less space needed for required wattage. You can get 
FirERops, best by test, with deliveries of two weeks or less. 


Write for Firerod Bulletin 367. 


WATLOW 


ELECTRIC MANUFACTURING COMPANY 


1378 Ferguson Avenue / St. Louis 14, Missouri 
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*NEW BUCKET DREDGE is said to be the first 


UNDERWRITERS’ ; sea-going ship with hydrostatic main drive. In 
LISTED Be addition, bucket chain drive and winches also are 


yowered by sets of hydrostatic pumps and motors. eye — 
; Mt tly eg rt Bsc 
ya 


Advantages are infinitely variable power trans- 
mission, high starting torque and ability to shift DREDGE “Kyant Khaing Yay” en route to Rangoon. 


power between main drive and bucket drive. 

Prime movers are two 450-hp, 750-rpm diesel 
engines coupled with two 340-hp axial piston Main 
rn controls 
pumps. The pumps drive a set of three hydro- 


static motors. Two of them act on a 2:1 stepdown 





Standby 
controls 


* Changeover 
drive 


7 
i 
| 


gear to drive the propeller shaft; the third drives 
the upper bucket wheel. Chain has 46 buckets of 


13 cu ft, runs at 10 buckets per minute Ssneretar 


as 


Power is shifted between propeller shaft and 








bucket drive by a valve block which also permits " ' 
: Diesel engine 


operation with only one set of engine-pump- 

















prcccc------ 


| 





motor 


Located on diesel takeoff shafts, two a-c gener- 








Siete deeianbe denitentenientertenteten | 





ators supply ship’s electrical system and power Diesel engine 











three electric motors which drive winches. 


Dredge exceeds 7.5 knots at sea, was built by Genereter L— Valve block 


J. and K. Smit, Kinderdijk, Netherlands. Com- 
plete main drive, bucket drive and winch drive ‘sii dh deh = wd 
system was designed by Mannesmann-Meer AG, Dredges dqddd_. 


Moenchengladbach, Germany. R.F.S. 
PEA see Neth ek Pod, 


powders a price tag 


ES 
" | Se Originally, the part shown (double V pul- 
ee) ley) was designed to be machined from 
& steel. But before it was incorporated into a 
y/ new model the Amplexologist was called 
| es in. Result: the part was designed for 
intel , powder metal and is now produced as a 
finished precision part which requires no 
machining. Estimated saving 82%. Sound 
interesting? Call the Amplexologist! 

















No. 4905 


Here is the only line of locks listed by Underwriters’ 
Laboratories. The unique ACE Locks provide the 
maximum in mechanical security. Over 80,000 key- 
ing combinations are possible so that you may have 
your own factory-registered turnbler set-up. For 
technical details on models available for various ap- 
plications, write for Switch Lock Bulletin UB 501. 


SEND FOR THE SECRET 7 ENGINEERING MANUAL 2D NEW BEARING STOCK LIST 
45 pages of technical information: How 20 pages. 1066 standard sizes of Oilite self- 


C be ic AG Oo LO Cc K Cc  @) ° # OF THE to determine correct applications for lubricating bearings — bearing material, 
ele AMPLEXOLOG/ST’S SUCCESS powder metal parts, bearings, filters, Selection guide, engineering data. 
2038 N. Racine Avenue * Chicago 14, Illinois : alan ease , 








ie Ee a ee Bape res % - Prise te Leah a Oh docs eal ea IE BI Sees Re: 


ac 
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A NEW, SMALLER TEMP. CONTROL AT A LOW OEM 
PRICE. A.P.I.’s compact Model 450 Temp-Tendor is a 
natural for building-in. It measures just 4” x 414” x 514” 
overall, is as easy to mount as a panel meter, requires 
no more than a meter-sized panel space. ¢ A complete 
time-proportioning control package, Temp-Tendor is cap- 
able of holding temperature to within +-1°F. of set-point, 
has built-in t/c length compensation adjustment, t/c 
break protection, and a number of other features usually 
found only in larger, more costly instruments. Data 
Sheet No. 24 will give you full details. Write for a copy. 


ASSEMBLY PRODUCTS, INC. + CHESTERLAND 18, OHIO 


SA-2457 
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DO YOU NEED 


a low-cost source 
of metal fabricating? | 


Three large, well equipped plants at Aurora, 
Ill., York, Pa. and Los Angeles geared to 
economical production. Experienced in 
handling thousands of special items . 
products, parts, sub-assemblies, merchan- 
dising units, made to 
your specifications. 
Modern equipment 
includes coil steel slit- 
ting, leveling and 
edging, press work, all 
types of welding, elec- 
in | trostatic finishing. 
SHEET METAL Sound design and en- 
PRODUCTION gineering counsel. 


Send for16-Page Booklet 
it tells All! 


LYON mETAL PRooUCTS 


minor ia 
LYON METAL PRODUCTS, INC. 


General Offices, 988 Monroe Avenve, Aurora, Illinois 
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e PLANETARY MOTION of twin grinding con- 


tainers accomplishes effective pulverizing and 


mixing while stresses remain low. Centrifugal 
force is applied to material in two stages: diamet- 
rically opposed containers rotate rapidly about 
their vertical axes on a common base plate which 
rotates in the opposite direction, more slowly and 
on a larger radius. 

Containers hold in equal proportions spherical 
elements, grinding material and air. Spin forces 
material against container wall, while planetary 
motion on base plate causes spherical elements 
to move through material in circulation. Rotation 
speeds of containers and base plate have approxi- 
mately 4:1 ratio, infinitely variable 

Spherical elements are small tor mixing; pul- 
> larger, consisting of tungsten 
Effective 
volumes of containers vary from 150 to 300 cc 


verizing balls are 


carbide with specific weight of 14.5. 


depending on wall material (porcelain, agate, 


steel or sintered aluminum). Power source is an 
aircooled 110 or 220v repulsion motor. The “Plex- 
iglas” protective hood carries safety contacts and 
motor runs only with hood in place. 


“Fritsch Pulverisette 5 
was developed by Prof. Dr. Rumpf at Technische 


(patents applied for) 


Karlsruhe and is manufactured by 
Idar-Oberstein. 


Hochschule 
Alfred 
Germany. 


Fritsch Laborgeraetebau, 


SIDE VIEW 
=S _ Container motion 


— 


7 ‘ % fi 
/ \ 


TOP VIEW 


5) 


LFA 
Container rotation 


Centrifugal force= ©) |Centrifugal force +} 


Base plate 


Repulsion motor 
/ 


measurement 
and control 


OF PRESSURE AND 
DIFFERENTIAL 
PRESSURE 


ae 

B  evtapyne® SWITCHES 

Pat. No. 2,942,5 

Adjustable for signalling a and 
differential pressure from 0.25” we 
to 200 psi (or sid) in systems to 
5000 psi and —65° to +275°F; leak- 
proof. Units sound alarm, light bulb, 
turn motor on or off, operate valves— 
remotely or in place. $40 to $75 


DELTADYNE INDICATORS 
Adjustable and non- 
adjustable. Actuation 
0.01 to 100 psi (or 
psid). For same pres- 
sure/temperature as 
switches. Red button 
pops to give visual in- 
dication of overpres- 


sure. $22 to $85 
DELTADYNE GAUGES 


For system pres- 
sures to 3000 psi; 
indication from 0 to 
60 psi differential; 
leak-proof—no mov- 
ing seals; high-visi- 
bility scale. $92 


NEW 
DESIGNS! 


NEW 
ACCURACY! 


OFF-THE-SHELF OR 
CUSTOM-ENGINEERED FOR 


¢ Hydraulic/pneumatic systems (air- 
borne, ground support, industrial) 

¢ Process industries (chemical, petro- 
leum, fuels) 

¢ Equipment manufacturers (fluid han- 
dling) 


Read or contro! tank levels, and pres- 
sure drops across filters, heat ex- 
change orifices for flow metering, gas 
adsorbers and many other types of 
equipment. Learn more about the cost 
and service advantages of these units. 


WRITE FOR COMPLETE 
LITERATURE 


Extended pressure and temperature 
ranges available in all instruments. 


PALL CORPORATION « GLEN COVE, N. Y. 
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SPRING PLUN- 
GERS are now avail- 
able in four types and 
thirty-four sizes. 
Black Pentrate Nose 
with standard spring 
pressures, 6-32 thru 1”-8 threads. Cadmium Plate Nose with 
light spring pressures, 6-32 thru 1”-8 threads. Black Nylon Nose 
with standard spring pressures, 8-32 thru 5/g”-11 threads. White 
Nylon Nose with light spring pressures, 8-32 ‘Meas 5/,”-11 threads. 
Northwestern Tools, Inc., 115 Hollier Ave., Dayton 3, Ohio. 





PLASTIC BALL KNOBS with brass in- 
serts are now available in four diameters 
and twelve thread sizes. 3/4,” diameter with 
10-32 threads. 1” diameter with '/4-20, 
V/4-28, 56-18 or 56-24 threads. 13/g” diam- 
eter with 3/-16, 3/¢-24, '/2-13 or 1'/2-20 
threads. 17/3” diameter with '/2-13, '/2-20 
or 5-18 threads. Northwestern » Reng Inc. 115 Hollier Ave., 
Dayton 3, Ohio. 





SWING ‘‘C’’ WASHERS complete with shoulder screws, are 


iw” 


now available in four sizes for 3/4”, 1/2”, 5/3” or 34,” bolt sizes. 
Write or call today for 
your free new 16-page 
cataolg. Catalog includes 
tracing templates of jig 
and fixture components. 
Northwestern Tools, 
Inc. 115 Hollier Ave., 
Dayton 3, Ohio. 
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HEYCO STRAIN RELIEF BUSHINGS _ 
for standard and special wires and cables : 
The Approved Standard for 
Insulating and Anchoring 
ELECTRICAL 





HEYCO JUNCTION-TERMINAL BUSHINGS 


Miniature insulated receptacle for use with 3/16" quick 
disconnect terminals. Completely insulated Nylon body. 


Snap-in Assembly - Color Coded 
Eliminate “Pig-Taila Wire,Leads 


NEW ACCORDIAN TYPE! 


Adjusts and fits into curved surfaces. 
Available single or connected in units 
from 2 to 5. Color and Number coded. 
Mate with %._” or 4” female terminals 














Snap locks into panels up to 4” thick with 
finger pressure — 35 |b. push back test. 
10 sizes for holes from % to 14" dia. 
various inside diameters. 


Nylon provides complete electrical in- 
sulation and rugged mechanical pro- 
tection for Electrical wire & cable — 
Tubing & hose—Rope & cable-Bearing 
surface for moving parts. 

Same bushings available 


without holes 


HEYMAN 
MANUFACTURING 
COMPANY 


KENILWORTH 5, NEW JERSEY 


Hey Man... Say HEYMAN! 
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eIN A NOVEL LIGHT-CONTACT MANO- 
METER, an auxiliary hand with attached blocking 
vane is retained at the light gap, while the main 
hand can safely overshoot the preset range by a 
wide margin. Conventional instruments have the 
blocking vane attached to their single hand. When 
actual value exceeds limit greatly, vane is pulled 
past light gap, releasing beam and erroneously 
indicating a return to normal operating range. 
Indicating hand has to overcome only the resis- 
tance of an elastic link connecting it to the auxil- 
iary hand. Required force is small, making device 
suitable for low-torque uses such as precision 
pressure gages and remote thermometers. Light 
gap consists of a photocell and a miniaturized 
glow-bulb operating at 70 percent of its rated 
voltage. Complete contact unit is small enough 
not to interfere with scale reading. Light signal 
is amplified by transistorized relay unit, which 
also furnishes glow-bulb voltage. M. K. Jucheim, 


R.F.S. 


Fulda, Germany. 





(Continued on next page) 
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NEW OM SQUARE HEAD 
HYDRAULIC CYLINDER 


now available 
SERIES “L’” 





For years, you have looked to Ortman-Miller 
for the original space-saving, tie-rodless air 
and hydraulic cylinders. Now, with the in- 
troduction of the new Series “K" air cyl- 
inder, recently announced, and the new 
Series ‘L"’, hydraulic cylinder, featured 
above, you can look to O-M for all of your 
cylinder requirements. 

A product of the teamwork of O-M special- 
ists, this new Series ‘‘L"’ hydraulic unit 
reflects the research, design, engineering 
and production capabilities and experience 
that are an integral part of every O-Mcylinder. 
The result, a quality, hydraulic cylinder de- 
signed for long service, high operational 
efficiency and quick, easy maintenance, 
dimensionally interchangeable with most 
cylinders of a like type. 

For complete details mail coupon 
today for Bulletin No. 116 in which all 
cylinders have been dimensioned in 
accordance with NFPA recommenda- 
tions for your convenience. 


MACHINE COMPANY 
3 143rd Street, Hammond, Indiana 


> Send Builetins 
Hov tot 
0 = a 0 115 oO 116 


Nome Position 





Cc Y 








| 


Address__ 





| 


a 


ey 
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BLOWER 
WHEELS 


Single and double inlet. Di- 
ameters from 3-27/32” to 15”. 
Widths 1” to 15’. Housings and 
Inlet Rings available. 


BLADES 


8 types for all opplications. 
Diameters ranging from 6” 
through 48”, 





~~» 

Reveor INC. 259 EDWARDS ST. 
CARPENTERSVILLE 

ILLINOIS 


SPO POCO O SOOT EE EOOHOOOTTOOHTSOEEHSOOEHFOTESOOOSHOOD, 
Ce eeu eee eee reese eeeeeeeseeeeeeneseeesesessese® 
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BEARINGS 


with 


CNG eee, 


Triangle fits the bearing to the application. 
Whether you can use a standard, like the 
Pillow Block above, or need a special such as 
the Pedestal or Clamshell Bearings shown be- 
low, your particular bearing problem receives 
the individual attention best assuring cost 
reductions — quality improvements. 


SELF-ALIGNING . . . SELF-LUBRICATING 
SLEEVE-TYPE 
PILLOW BLOCKS D> 


The widest selection of 
mountings available — 
functionally designed, ef- 
ficiently produced. Ex- 
perienced sales engineers 
available to help you 
% anywhere. Phone or write 
> for descriptive literature. 


Wancix Manuracturinc Co. 


732 Division St. Oshkosh, Wisconsin 
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Actual value 


Preset value 
Indicating hand 


Auxiliary hand 
Blocking vane 


To amplifier - \ 


\ 


REDESIGN 


Actual value 
===, 


Preset value 


‘ 
Blocking vane 


\ 


To amplifier 








CONVENTIONAL DESIGN 


SIMPLIFIED SKETCH compares a single-hand design, 
new dual-hand arrangement. 









































4 
— 





220v ~~ +10 pct 


Light barrier CIRCUIT SCHEMATIC 


NEW SMALL MAGNETIC STARTER 


Costs Less, Saves Space on 
Low-Horsepower 
Jobs! 


SQUARE D 


NEMA 
SIZE 00 
STARTER 


RATED % TO 
2HP FOR 
3-PHASE 
SERVICE 


GET THE COMPLETE STORY! 
Write for Bulletin SM-297. Square D Company, 
4041 North Richards Street, Milwaukee 12, Wis. 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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BETTER FLATNESS 
and FINISH 


ati ii— 
TELLS 
HOW 


PRODUCTION 
LAPPING 


CAN IMPROVE YOUR PRODUCT 


Get the answers to any questions you may have about 
product improvement through machine lapping. You'll 
see why you can specify a flatness of .0000116” and a 
finish of 2 to 3 AA and be sure that you'll be able to 
produce it on a production basis with the Lapmaster. 
Send for your copy of the new Lapmaster catalog. 


CRANE PACKING COMPANY 
6423 OAKTON STREET 
MORTON GROVE, ILL. (Chicago Suburb) 


In Canada: 
Crane Packing Co., Ltd., Hamilton, Ont 
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NEEDED: EFFECTIVE 
VIBRATION ISOLATION AT 
TEMPERATURE EXTREMES 


ANSWER: MB's NEW 
METAL ISO-DAMP'™ MOUNT 


WHAT'S YOUR 
MOUNT PROBLEM? 


MB ELECTRONICS 


A DIVISION OF TEXTRON ELECTRONICS, INC. 
1071 State Street, New Haven 11, Conn. 


Circle 185 on Reader-Service Card for more information 








This Revolving 
Joint 

Seals 

perfectly 

at any 

angle 





The Rotary Union can be installed at 

any angle without putting strain on sealing surfaces. This, 

plus patented features which automatically compensate for 

machine wear and adjust to fluctuations in line pressure, 

make the Rotary Union the most efficient and most durable 
rotating joint you can buy. 


There is a Rotary Union for every heating or cooling 
application in pipe sizes 4" through 5”. Write for Bulletin 
700 today. 


*Trade Name—Patented 


“WHERE = Geed Connections COUNT” 
PERFECTING SERVICE COMPANY, 332 Atando Ave., Charlotte, N.C. 


Baltimore—Buftato—Camden, N. J. —Chicago—Cleveland—Los Angeles 








New York—Providence—Montreal— Toronto 
Circle 186 on Reader-Service Card for more information 
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IDEAS IN THE NEWS 


* HYDRAULIC PUMP used for drawing press- 
fit hubs is stopped automatically by a minimum- 
pressure switch as soon as hub removal is com- 
pleted. Hydraulic circuit uses a pressure multi- 
plier, a hollow piston press and a motor-driven 
pump with dual pressure lines. 

High-pressure space of multiplier is first raised 
to 450 atm pump pressure, moving step piston to 
extreme position against slack oil. Three-way 
control valve then is reversed, applying pump 
pressure to large side of step piston and producing 
3200 atm on high-pressure side. Oil enters lines 
in shaft, slowly applies radial pressure to hub 
bore. Hollow piston press now draws hub. As soon 
as press fit is eased, multiplier oil pressure drops 
abruptly and minimum-pressure switch stops 
pump. Frieseke & Hoepfner GmbH, Erlangen- 
Bruck, Germany. R.F.S. 











f 











450 ATM 


3200 ATM 


: Multipli 
Hollow piston press aaa 





x = Manual 
Lu \Manual uu, 3-way valve 
4-way valve 





1, Relief valve 


uu 























Pressure 
switch 





— 








| 

| | 

| | 

i. 4 —— NjPump with two 
pressure lines 


OW Saved 69¢ 





Casting 
& Machining 


$1.18 


Stamping 
$.53 


SEND SKETCH, BLUEPRINT OR PART, PLUS 
QUANTITY FOR PROMPT QUOTATION 


Dayton ROGERS 
Manufacturing Com pany 


Minneapolis 7U, Minnesota 
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Just Out! Just the ticket 
to cut cost! 


_¥ e *8 
2 
Rss cus G 


NEW SPEED CONTROL VALVE 


Ye” and 4" pipe sizes in stock now! 
Now a speed control valve that regulates your cylinder movement 
with precision and sureness, but which lists at $3.00 and $3.25. 
And despite its lower costs, “CUB” features the same high quality 
of design and workmanship you've come to expect from Ross. 
“CUB'S” design stresses trouble-free operation and easy main- 
tenance. CUB is small, aluminum and lightweight. If you use speed 
controls, by all means call your Ross representative or write us. 


i Moss OPERATING VALVE CO. 


106 E. Golden Gate Ave. * Detroit 3, Michigan 


Circle 188 on Reader-Service Card for more information 
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MARSH 
MAKES IT! 


If it’s a pressure gauge or dial Ping 


mometer, Marsh makes it ... and makes 
it better. The types, ranges and case styles 
are endless. What is “special” to other 
instrument makers is often standard to 
Marsh. To know the scope of Marsh 
instruments— 


Write for 
this 
fact-filled 
catalog 


MARSH INSTRUMENT COMPANY, Dept. 38, Skokie, II! 
Division of Colorado Oil and Gas Corporation 


103rd St., Edmonton, Alberta 
Houston, Texas e Eastern 
Fort Lee, N.J 


Marsh Instrument & Valve Co., (Canada) Ltd., 8407 
Canada e Houston Branch Plant, 1121 Rothwell St., Sect. 15 
Seaboard Warehouse: Marsh Instrument Company, 1209 Anderson Ave 
Circle 189 on Reader-Service Card for more information 


“ZERO TO FULL SPEED 
IN NOTHING FLAT!" 





STEPLESS VARIABLE SPEED DRIVE 


ZERO-MAX new “400 Series’ gives you stepless 
variable speed from zero to 1200 rpm instantly and 
accurately with just a finger’s touch on the control 
lever. These compact, quality drives produce con- 
stant torque-ratings of 3 to 450 inch-pounds with 
fractional horsepower 1800 rpm motors. Over 250 
models are available with or without safety discon- 
nect, gearhead, reverse, or motors. Quality at LOW 
COST makes ZERO-MAX ideal for original equip- 
ment. Write for free 16 page catalog. 


As Low as *459 
THE ZERO-MAX company 
2857 Harriet Ave. So., Minneapolis 8, Minn. 


Circle 190 on Reader-Service Card for more information 
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*RUNWAY LIGHTING FIXTURE is designed to 
give a unidirectional beam and to withstand peak 


pressures of aircraft landing gear during touch- 


down. The unit makes it possible to provide 


“narrow-gage” guide signals and a centerline 


flush with the runway surface. 
tional fixtures either interfered with high-speed 


Protruding conven- 


jet landings or had to be relegated to side lines 
“black hole” effect for pilot after 
forward edge of the landing strip. 


resulting in 
crossing the 

Two or four 50w lamps are mounted vertically 
below ground level in a waterproof housing. Their 
light is deflected by mirrors through a glass win- 
dow. The beam, rising at a very shallow angle, 
passes between ridges of a separate grid. Ridges 
re flush with runway surface and can be heated 
for de-icing. Water runs off between grid and 
light source housing. By remote control, light in- 
tensity can be varied in five steps to fit weather 
and light conditions, to avoid blinding of pilot. 
Siemens-Schuckertwerke AG, Erlangen, Ger- 


R.F.S. 


many. 


‘ 
5 


a Light source housing 
ete 


Heated ridge 


Complete Facilitios to: the 


manufacture of Special Headed and Threaded 
fasteners / from 1” to 60” in length in 
short or long runs 











U-BOLTS 
SPADE BOLTS 
THRU BOLTS 
HOOK BOLTS 

COLLARED RODS 


CHAIR and LADDER RODS 


Specialists in. . 
KNURLING 


THREADING 





DRILLING 


HEADING 








Send drawings or biveprints for quotes and literature. 


J PRODUCTS CoO., INC. 


20265 1st AVENUE e BEREA, OHIO 
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If you are interested in solutions to bearing prob- 
lems, you should receive TEC-TONIC regularly. 
With no cost, you can receive existing issues of 
this easy-to-read series and be placed on our mail- 
ing list to receive future editions. Specific solu- 
tions to special bearing problems such as the 
following are explained: 


BEARINGS IN CRYOGENIC LIQUIDS 
THIN SECTION BEARINGS 
ALUMINUM BEARINGS 
HIGH TEMP., CORROSION RESISTANT, ECONOMICAL BEARINGS 
DRY OPERATING, HIGH TEMP. BEARINGS 
VACUUM OPERATION BEARINGS 


To obtain existing issues and future editions of 
TEC-TONIC circle the card or write: 


rT INDUSTRIAL TECTONICS, INC. 


Balls and bearings: customized in any quantity 
Bearing Division / 18301 Santa Fe Avenue, Compton 6, Calif. 
Circle 192 on Reader-Service Card for more information 
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want Sensitive 
movement of large 


Mount them on Scully-Jones Tychoway recirculating roller bearings. 
Easy to mount and preload, for load carrying and/or guiding precision 
machinery. Equalize starting and moving friction (coefficient of less 
than .005). Increase accuracy, versatility, and service life. Reduce 
power requirements and assembly costs. Sizes from 1000 to 32,000-ib 
static load capacity. Ask for Bulletin No. 22-50. 


SPECIAL PRODUCTS DIVISION 
Seully-Jones and Company 
1932 South Rockwell Street, Chicago 8, Illinois 
Circle 193 on Reader-Service Card for more information 

















EIGHT 
STANDARD 
TYPES 
IN STOCK 


| permanent 
holding power! 


Seldom does a fastening device give such 
outstanding holding strength in so short a 
time. Machine or hand fed, Driv-Lok pins are 
amazingly simple to insert. Just drive them 
in. No reaming, peening, aligning, threading 
or twisting necessary. 
The result is a fastening job that will not let 
go, regardless of shock or vibration. Driv-Lok 
pins are available in 8 standard types plus a 
wide variety of specials. 
If you want a fastening job that is fast and 
permanent, contact Driv-Lok. Send for your 
free catalog and samples today. 








DRIV-LOK SALE 
711 Park Avenue, Sycamore 3, Illinois 
Circle 194 on Reader-Service Card for more information 
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IDEAS IN THE NEWS 


*EIGHT ROTATING KNIVES, in a pulpwood 
barking machine, are held by centrifugally con- 
trolled 


Knives strip and shred bark while riding over 


spring force against the wood surface. 
stubs and warpings on the log surface. 

Logs are lifted hydraulically from logpile to 
idler rolls. Two pairs of chain-driven feeding rolls 
and idling guide rolls move logs through the 
machine 

The rotor ring runs on roller bearings and is 
driven by a power source (usually a tractor PTO) 
through V-belts. Eight inward-facing knives are 
spaced evenly around the rotor. Each knife is sup- 
ported on three ball bearings and is attached to 
its shaft by a retaining nut. Knife tips consist of 
alloy steel. The barking edge is dull to avoid 
undercutting. A second working edge, ground 
sharp, shreds the bark strips into fine chips. 

The rotor handles 4-ft long (and over) logs from 
2-1/2 to 14 inches in dia. Feeds range from 80 to 
200 fpm. The unit requires 20 hp, weighs 3500 
lb and can be pulled by truck or tractor. A larger 
to 24-inch-dia logs from 10- 
30 hp. VK-16 and 


VK-26 barking machines are manufactured by 


model processes 4- 


ft lengths upward, requires 


Valon Kone, Lohja, Finland, and distributed by 
R.F.S. 


Tyovaline Oy, Helsinki. 


Rack-and-pinion 


Knife — ‘S 
. Inner rotor 


Centrifugal weight 


Knife mounting 


and bolt nut 
Log lift control lever 


Lifting cylinder 


Feeding rolls 


ninth Log lifting arms 


CENTRIFUGAL WEIGHT is forced outward as rotor 
speeds up. Rotation of weight is transmitted through 
rack-and-pinion drive, stretches coil spring. Other end 
of coil spring engages short lever attached to shaft on 
which knife is supported. Knife is held against wood 
with constant force, is able to ride smoothly over sur- 


face irregularities. 
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Famous G. S. Precision Guards Your Production 


Whether you need hundreds or thousands, 
GS. gives you a degree of UNIFORM ac- 
curacy unapproached by any other Small 
Gear maker in the world! That assures 
smooth, dependable performance and low 
assembly costs. 

G.S. Small Gearing is mass-produced in a 
—, of sizes from 8 to 96 dp . . . from %” 
to 8” diameters, and from any Gear material. 
Capable G.S. engineers will gladly help you 
develop the ONE best and most economical 
design for your specific needs. Send drawings 
and specifications or a complete description. 


SEND FOR FREE 
Iustrated Small 
Gearing Guide 


\ 72a 


a\ 
\ i ee 
\ 


BARES Crit 


Spurs + Spirals * Helicals « Bevels + internals « Worm Gearing 
2635 WEST MEDILL AVENUE, CHICAGO 47, ILLINOIS 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARS 


Circle 195 on Reader-Service Card for more information 





DEPENDABLE MACHINE SUPPORT! 


a 


With 











EMPCO 








LEVELING JACKS 


For better machine performance 
set your machines level and keep 
them level! That’s the key to in- 
creased production with less 
maintenance! EMPCO Leveling 
Jacks provide a solid, adjustable 
— for machine tools, large 
surface plates, tool room, and 
production equipment of 
all types. Easily installed and 
located, EMPCO Jacks keep 
your equipment level and 


stable—keep maintenance at a 
minimum. 


VI-SORB Mounting Pads, op- 
tional with EMPCO Jacks, con- 
trol vibration from within the 
machine itself and reduce trans- 
mitted vibrations. Available in 
six styles and 25 models there’s 
a EMPCO Jack and VI-SORB 
Mounting Pad for your every 
machine leveling requirement! 


WRITE TODAY FOR ILLUSTRATED BULLETIN AND PRICES! 





THE ENTERPRISE MACHINE PARTS CORPORATION 


2729 JEROME AVENUE °* 


DETROIT 12, MICHIGAN 


Circle 196 on Reader-Service Card for more information 
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MAYLINE 





Room 
Saving 
Drawer 

Units! 


WOOD PLAN FILE 


Do you need extra drawer space but are short on 
room? Mayline wood plan files can be readily at- 
tached to Mayline wood 4-Post tables—you get 3 
extra drawer combinations at a saving of floor space. 








MAYLINE 
INIIAVYW 


For complete information on these and other Mayline 
drafting furniture and equipment write for your copy 
of Catalog #11, or consult your local dealer. 


MAYLINE CO., INC. 
529 NO. COMMERCE ST. 
SHEBOYGAN, WISCONSIN 


WOOD 4-POST TABLE 








MAYLINE 
Circle 197 on Reader-Service Card for more information 











Designer’s Fact File 
from DENISON 


PUMPING UNITS 


Vertical-type design with all 
components mounted as a 
single unit on top cover for easy 
access. Reservoir base with 
capacities from 5 to 35 gallons. 
Adjustable relief valve pro- 
vides simple control of maxi- 
mum pressure. Standard 
NEMA, C-base type motor. 
Available with optional acces- 
sories— coolers, filters, gauges 
and temperature gauges. Vol- 
ume capacities from one to 18 
gpm, pressure ranges from 800 
to 3000 psi. 


Write for full details in Bulletin PU-3 
DENISON ENGINEERING DIVISION 
American Brake Shoe Co. 
1190 Dublin Road + Columbus 16, Ohio 


HYDRAULIC PRESSES 
PUMPS e MOTORS e¢ CONTROLS 


Denison and Denigon Hyd rOlLics are registered 
trademarks of De yn En ng. Div., ABSCO 


DENISON 


drOllica 


Circle 198 on Reader-Service Card for more information 


* PRESS-FIT AXIAL 


as swash plate in a new 


BALL BEARING 


axial piston pump. 


serves 
The 
result is a design with a minimum of moving parts. 
narrow tolerances 
of 10,000 hours. 


shaft and suction duct are 


Low friction combined with 


vield a claimed average lifetime 
Drive on a common 
centerline. The short shaft runs on a radial thrust 
and on a radial nee- 
of the 


housing. A steel disc separates suction duct from 


bearing on the drive side 


dle bearing approximately in the center 


drive space and serves as axial end stop for the 
needle elements. Between the two shaft bearings, 
one-half of an axial bearing is press-fitted at an 
shaft, 
The other half is held in place by six spring- 
As the 
press-fit bearing half produces wobbling action; 
the other 


ciprocates the pistons. 


angle on the with balls facing the suction 
side. 
loaded working pistons. shaft turns, the 
half rotates with low friction and re- 


Compression springs are seated inside the hol- 
low pistons. Timing is automatic and simple. As 
each piston in turn reaches bottom dead center, 
its lip releases an inlet port through which fluid 
enters radially from the suction space. Outlets are 
ball-and-spring type check valves, feeding into a 
common annular collector duct. For precise run- 
ning, piston diameters are ground to 0.0008-mm 
tolerances. 

The pump is limited to suction pressures with- 
Maxi- 


150 atm at 


in —0.4 atm, + 1.0 atm of normal pressure. 
mum service discharge 
3000 rpm, 200 atm at 1500 rpm. Delivery rates 
range from 0.75 to 9 gpm at 3000 rpm. SAE 5W 
to SAE attach- 


ment adapts pump to lifting circuits. The new 


pressures are 


20 oil is specified. A 3-way valve 


pump is manufactured by Maschinenfabrik Johann 


Bucher, ¢ R.F.S. 


sriessen, Germany. 


Discharge collector ring 


Swash plate 
hy 
\ 


Driving cone 


Check valve 
Suction port 


\ 


\ 
Cylinder 


Radial thrust bearing 





JANCO MINIATURE 


Rotary 
Selector 
Switches 


ACTUAL SIZE SERIES 1900 


All Janco switches are designed and. built to exceed MIL-S- 
6807A. Possessing long-life with a high degree of reliability, 
they exceed the operational and environmental requirements 
of shock, vibration, altitude, and explosion. Because of their 
design and construction, all Janco switches are ideally suited 
for dry circuit and signal level switching applications. 


SPECIFICATIONS 


Electrical Rating: Make, break, and carry 
Up to 5 amps 115V AC and 28V DC resistive, 
and 2 amps 28V DC inductive 


Contact -Positions: 2 to 12 positions 
Index: 30°, 36°, 45°, 60°, 
Decks: 1 to 16 decks (single pole) 


and 90° indexing 


Write today for complete detailed specifications. 


JANCO CORPORATION 


3111 Winona Avenue, Burbank, California 


Circle 199 on Reader-Service Card for more information 





By utilizing advanced aerodynamic design princi- 
ples . . . the new Air Dynamometer pioneered by 


Standardized Dynamometers 
44 IGH Hydro-Mill operates on “the air you breathe”! This 
new concept has helped to expand the ca- 
More important, this Air Dynamometer is 
priced well below conventional units. Tested 
the Hydro-Mill Air Dynamometer has proven to have: (a) 
A i p higher power; (b) a wide “stepless” load range (1:30); 
no gearing required; (e) minimum maintenance. 
sizes, with optional sub-compo- 
nents for any conceivable test 
contained, self-cooling and com- 
pact (5.88”, 8.30” or 12.80” 
complete details. 
HYDRO-MILL COMPANY 


An Important Breakthrough in 

S$ p 7 F D pabilities and efficiency of dynamometers. 
and proven in laboratory and in the field, 
(c) higher speeds (32,000-80,000 rpm); (d) direct drive— 
Manufactured in three standard 
requirements. Completely self- 
0.D.). Write today for prices and 

Santa Monica, Caiifornia 


HYDRO-MILL CO. 


1707 Cloverfield Bivd. 
Santa Monica, Calif. 


Piease mail 6-page Technical Bulletin 
your new Air Dynamometer. 


Name Title 

Firm_ 

Se ae : . os - 

City _ State 

Circle 200 on Reader- Service Card for more information 
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IDEAS IN THE NEWS 


OHIO WELD SCREWS Get Easier, More Accurate 


~ Cylinder Speed 
* HEART OF A NEW MOTOR-GRADER auto- = ie y e p 
control system is a pendulum unit (containing a i ( ntr | 
compound pendulum with an equivalent length ” 0 
op with 
of 40 ft) mounted on the gooseneck frame that P T: J 
carries the cutting blade. meu-i FO 


ow. scans bi. HH a — Used hte i eo; | The blade is set to the horizontal and a mercury Piny Ser ae 

—_ se where single, button-type projection is : . 5 . - IN A 
design requires a smooth un- required when welding to curved | SW itch on the back of the blade is adjusted to pro- 2000 ronal rT ; 4 HYDRAULIC USE 
marred surface and a fastener surfaces, to heavy sheet 3/32 | vide a permanent horizontal datum. When setting 


permanently fixed in place. or thicker, or to ends of rods. Pneu-Tro! Valves combine in ao short, com- 


the machine for operation, a selector switch is put poct body, a tapered fine thread needle 


Ae = ; for extremely occurate air or oil flow 
to the “set” position and a set-zero control is ad- control and a floating retro ball check, 

‘ P 3 J . 3 : which permits full flow in the opposite 
justed until two indicator lights (left and right direction. Retro ball floats in most sensi- 

‘ ; ‘ ome tive position to seot, requiring only a 

slope, respectively) are both extinguished. The slight differential pressure to fully open 

. . or close it. Check Valve and Needle Valve 

blade is then horizontal. If the angle of attack imesupenute single function. feotures of 

: ail : or ’ : “ 4 Flow Control Valve. All valves available 

is altered, the blade is set to the horizontal be- in 6 Gnmunte wlee slate = 1” te SH”. 


RW SCREWS — Used where a HW SCREWS — Used where a fore demanding the new angle of cut. The control Velve bodies ore mode from brass, olum- oe *> 

hermetic seal is required to self-locating through bolt is re- imum, stool or stoinioss steel. Atwertive NL 
<a Bg ia ae tan Geet dated tn dial is then set to the required cutting angle, Prices — Immediate Delivery. \\N —=- 

ae eee ee ee age Y Se Write for Mlustrated Circular and Price List. 

water, oil or dust, or when place so that it will not turn and a signal corresponding to this is fed to the ne 

welding to perforated metal or and a flush surface is required anita Inlet speed control for yo toy 

wires. for attaching mating parts. pre sunnens anele Double Acting Cylinder Speed Control, 


Thread Size #6-32 to %-16 rhe pendulum (basic vertical reference) con- — = ' { 
Samples and information available upon request. sists of a cylindrical mass pivoted horizontally os : tea Sy (lt 


about its longitudinal axis and floating in oil in hn sm 


its case. It embodies a synchro that gives zero 


pee | 





























' Primary Fastener in Fastener Assemblies 


output when the pendulum’s case is vertical, 
. . . : pur] e 

THE OHIO NUT AND BOLT Co. | and the control is demanding horizontal (zero) A p a Ik 2921 GRANT STREET 

29 FIRST AVENUE, BEREA, OHIO ingle, in other words, when both sets of synchro vi |BELLWOOD (Chicago Suburb) ILLINOIS 

windings are in normal alignment. 

Circle 201 on Reader-Service Card for more information the system controls the blade angle with re- 

spect to the horizontal only, depth of cut being 

















controlled manually via a separate hydraulic 


jack. If depth of cut is changed, or if surface irregu- FOR THE L : FE 
larities tilt the grades, the pendulum case deviates 
from the preset angle. The resulting error-signal 
causes the auto-controlled hydraulic jack to OF YOUR PRODUCT 
change the blade angle until the error signal is LVAD Sett-Bonding NAMEPLATES 


again zero, thus maintaining constant angle. The Poly-Plates — Add cc» 

auto-control system was developed by Sperry color, new beauty, new Life to your 

Gyroscope Co., Ltd., in conjunction with Aveling- oe ly By 5 ~- 

: = Barford, Ltd., London, England. R.W.E.M. o> sale? tor — B.. Bb. 

Our “I-L-M’* .tech- and solvent resistance. Permanent sub- 
nique makes it surface metalized printing. Sparkling 


possible to provide Control unit Pendulum unit gold, silver—plus all colors. No 
he 


Phase-sensitive screws, rivets, heat or activators need- 


: . F lifier ed ly. Stay bright, clean, leg- 
you immediately | Control Fe ~ nab pone thle —- for the Life of Your Product 
with rings of any signal signal D-C signal ibte— for the fe of donc MARK ‘ 


diameter in .139” 
or 215” cross sec- Hydraulic Hydraulic jack 
tion. Don’t worry i jack 


cei | \ + AQUIK-PLATES 


@ The elastomer cord from which \ Solenoid HAZELTINE 
these rings are made is completely Manual control waive cage po shan 


















































CENTER IMC 
~ 
eecsres amees | Mercury switch ~ 1C- 


© *Unif A 
Uni — rye wi: assured by . , Colorful Anodized ALUMI- Pressure-sensitive, Super-thin 
injex lineal molding. 4 lie RE ph the Gig THIN Nameplates with per- Vinyl Nameplates, Top-sur- 











manently etched printing. face Printed . . . Enduro- 


@ Joint of same elastome d , 
a r as body, Kote Over-coating protected. 


KALENDEX no cements BLOCK DIAGRAM of automatic blade control system 
DIVISION ee ee using a compound pendulum as constant vertical refer- WRITE FOR INFORMATION AND FREE TESTING SAMPLES 
strength of body and 65% of ence. Control signal is derived via synchros from move- W. H. CO., 773 West Glendale Ave., Milwaukee 9, Wis. 
1791 E. 10 Mile Rd. gases ments of pendulum’s case mounted on gooseneck frame Manufacturers of Quality Pressure-Sensitive Industrial Tape 


: ® Available in Buna N and Neo- hicl ' rrr Products, Self g t plates, Automatic Machines for 
Madison Hts., Mich. prene to cover a wide range of which carries cutting blade. Dispensing Labels, Nameplates, Masks and Tape e Est. 1914. 


ili int oi In Canada: W. H. BRADY CO. OF CANADA, LTD. 95 
PERIPLEX INC.. a 1 Research Road, Brampton, Ontario, Phone Glendale 1-4420 
seo 21-20 
Circle 202 on Reader-Service Card for more information (Continued on next page) Circle 204 on Reader-Service Card for more information 
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GRADER OPERATOR selects required 
angle of cut with control box. Control 
dial is calibrated in units correspond- 
ing to tangent of angle of cut and 
permits settings from 6-deg right-hand 
inclination to 6-deg left-hand inclina- 
tion. Definition is claimed to be with- 
in 6 minutes of arc. 


Meetings 


Chicayo. Hl. NATIONAL 
Oct. 9-11 |ELECTRON- 
ICS CONFER- 

| ENCE, Institute 

|of Radio Engi 

| neers, American 

Institute of Elec- 

| trical Engineers, 

| et al, Internation- 

al Amphitheatre. 


Los Angeles. Calit.| NA TIONAL 

Oct. 9-13 |\AERONAU- 
TIC MEETING, 
| Society of Auto- 
| motive Engineers, 
The Ambassador 
| Hotel. 


New York. N.Y. REPORT TO 
Oct. 9-15 THE NATION 
AND 16th AN- 
NUAL MEE T- 
ING, American 
Rocket Society, 
New York Colise 


um. 


Washington, D.C. | EIGH TH AN- 
Oct. 16-19 | NUAL SYMPO- 
| SIUM, American 
| Vacuum Society, 


| Inc. 


Chicago, Hl. JOINT LUBRI 
Oct. 17-19 |CATION CON- 
FERENCE, 





& 





hic, 





A. S. Blow, President, states why Wichita has 


. From past years’ experience 
Wichita Clutches and Brakes have 
proved to operate 100% efficiently 
under almost any conditions, so 
trouble free with practically no 
maintenance. 


. The cost of them is reasonable. 


. No elaborate machine design, but 
rather simple machine design only 
is required to adapt them to presses. 


. Actual installation in new presses 
is quite simple and quick. 


. We use the standard clutch and air 
set brake as this combination gives 
us the advantage of being able to 
regulate the air pressure in the 
brake to control press stopping. The 
advantage here is that we can 


been chosen as standard on these fine Blow Presses 


smooth out the speed of stopping 
of any press best suited to its par- 
ticular characteristics. This com- 
bination also practically eliminates 
any overlap of clutch and brake 
action that would create “drag” on 
one or the other. 


. Torque characteristics of both 


clutch and brake are very high 
which allows us to use the smaller 
and more compact sizes and conse- 
quently more economical clutches 
and brakes. 


. For these reasons we quote and sell 


these three new model 150 ton 
presses equipped only with Wichita 
Clutches and Brakes as standard 
equipment. 










New 150 Ton Blow Presses 
_ feature efficient Wichita 


—, Clutches & Brakes 


= 








a 


Wichita Low Inertia Clutch and 
Low Inertia Air Set Brake 
mounted on Back Gear Shaft. 
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| American Society 

of Lubrication 
| Engineers and 
| American Society 
| of Mechanical 
Engineers, Mor 
| rison Hotel 


« 


far any biffet clutching or braking prob lor 


CONTACT YOUR NEAREST WICHITA ENGINEER 


Clutch & Control Engineering Co., Livonia, Mich. Allied Transmission Equipment Co., 
Fremont & Lewis, Inc., Cincinnati, Ohio Kansas City 8, Missouri 
W. G. Kerr Company, Pittsburgh, Pa. Donald E. Harman, Dallas, Texas 


: , Rich , Virgini 
Ciutdh Gagtacnting Co., Hanford, Conn. C. Arthur Weaver ic mond irginia 
: Malcolm S. Zone, Memphis, Tennessee 
Frank W. Yarline Co., Chicago, Illinois 


Dominion Power Press Equipment, Ltd. 
lorry W. McDowell, Long Beach, Colifornia Burlington, Ontario, Canada 
Andrew T. Lobel, Denver, Colorado R. E. Kunz, Seattle 4, Wash. 

Robert R. King Co., Cleveland, Ohio Norman Rupp Co., Portland 4, Ore. 


ti Bates Sales Co., St. Lovis 1, Mo. 
Norman Williams, Houston, Texas The Alfred Halliday Co., Lewisville, Kentucky, 





Write for Wichita General Catalog 


Sales Engineering Co., Salt Lake City 15, Utah Atlanta, Birmingham, Knoxville, Sarasota 





EXCLUSIVE WITH CARTER! 


ROD SCRAPER PLUS 
ROD WIPER AS STANDARD 


J.I. C.Interchangeable EJ uareiine Series features a Metal Rod 
Scraper plus a Rod Wiper in a quick change Cartridge — Double 
protection against chips, dirt, damage. Unitized cartridge rod 
bearing ... easy removal and replacement... no cylinder dis- 
assembly necessary! 


sL] UARELINE AIR and 2000-3000 psi HYDRAULIC 


e 14" to 12” bore e True cushion-automatic concentric alignment 
© 100% JiC interchangeable Positive piston locknut design 
@ Delivery from stock! 


THE COMPLETE LINE 


DARIER FLUID POWER 


rOunob tine AIR-HYDRAULIC 


@ Spring loaded “V” packing on 
rod end gland. 


@ Space saving designs! 
Light weight! 
e Full l to 1 Meehanite cartridge 


rod bearing. e Key type stainless steel locking 


ring. Allows 360° orientation 
of pipe ports. 


e Precision honed heavy wall 
tubing—6 to 1 safety factor. 


QR T AR TORQUE ACTUATOR 
PNEUMATIC-HYDRAULIC 


@ New design opportunities 

e To 370° rotation as standard 
e Safe, powerful torque 

e Air, oil, gas, water operation 
e Zero leakage 


STANDARD ROTATIONS 
0-100° 0-280° 
0-190° 0-370° 











IMMEDIATE DELIVERY ON ALL STANDARD CYLINDERS AND ACTUATORS 
FOR MASTER 


SEND ‘2istSo" | CARTER 


Complete bound file. Air and 
hydraulic cylinders. Rotaries 
clamp cylinders, air valves, and 
the new sCJuareiine. Complete 
details and prices. SEND TODAY 
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PLANS AND 


CROSS-SECTIONS 


Up in the Air 


To extend the radar horizon so that low- 
flying aircraft no longer can escape early 
detection, an airborne radar system, car- 
ried in a helicopter tied by a cable to 
a ground-based generator, has been 
patented. 

Inventor RK. C. Shreckengost notes that 
the twin-bladed helicopter receives its 
power from an electric motor by means 
of a tethering cable. It is equipped with 
an autopilot capable of holding it at the 
desired altitude and stabilizing it against 
gusty winds. 

The antenna is installed in the oute1 
part of the fuselage and can scan the en- 
tire horizon. Data received are relayed to 
a ground station. 

Another recently patented airborne de- 
vice is designed for use by high-flying 
prospectors. The idea is to locate ore de- 
posits by measuring the distortion of an 
electromagnetic field, caused by the ores, 
while an aerial survey is under way. 

An amplifier and other detection equip- 
ment are linked to a receiving coil, 
mounted on one wing tip of the surveying 
plane, and a transmitting coil, mounted 
on the other wing tip. When disturbances 
indicating ore deposits below are re- 
corded, the location can be marked on 
aerial photographs for later investigation 


by ground searchers. 


Wow! Have you seen the new clerk? 


The apparatus is a design of E. ¢ 
Snelling and P. D. Gribble, both of Eng 
land 

While we are up in the air, let’s note 
an “instructional sky scanner” which has 
been patented by D. T. Meisenheimer 
and L. W. Syarto. The hand-carried de- 
vice, lighted by a battery-powered bulb, 
holds transparent plates depicting the 
location of stars and planets, so that the 
viewer can line up the picture with the 
actual constellations to learn their names 


while looking at them. 


SPACE YO-YO 


4 Yo-yo method soon may be used to slow 
the spin of satellites. The mechanism 
consists of two end-weighted wires sym- 
metrically wrapped around the middle 
of the satellite. The weights are fastened 
by a release device. 

At a predetermined time, after the 
satellite has separated from the launc hing 
vehicle and is spinning in space, the 
weights are released and the two Yo-vo’s 
reduce the spin of the satellite to the 
proper spin. 

Dr. J. V. Fedor of the Goddard Space 
Flight Center calculated the theory and 
design curves of the de-spin mechanism 
for the National Aeronautics and Space 


Administration. 
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Label 


problem? 


ae 


wll 


ced al Z ica 


. . whenever any of these punish- 
ing conditions challenge the labels 
and insignia you design, specify 
rugged ‘“‘Scotchcal’’ Film. This 
tough plastic material has its own 
tenacious adhesive—specially de- 
veloped by the world’s leading ad- 
hesives maker. ‘‘Scotchcal”’ Film 
goes on dry in seconds—just press 
in place. Wide choice of vivid 
colors, metallic finishes. Send for 
free Design File and samples. 


e Nameplates 

@ Instructional 
Panels 

oe Trim 


@ Insignia 
@ Labels 


Scotchcal’ 


FILM 


Reflective 
Products {yl 
Division COMPANY 


St. Paul 6, Minnesota 
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1001 USEFUL BUYS! 


7x50 BINOCULARS—TREMENDOUS BUY! 


War Surplus American-Made 
Big savings! Brand new! Crystal clear viewing—7 power. Every 
optical element is coated. An excellent night glass—the size 


pupil 7mm. Approx. field at 1,000 yds. is 376 ft. Carrying case 


included. American 7 x 50's normally cost $274.50. Our war sur : 

plus price saves you real money. 

Stock No. 1544-CD (Tax included) . only $74.80 Pstpd. } 

6 x 30 Binoculars—similar to above and a terrific a 

Steck No. 963-S. (Tax included)... . $33.00 Pstpd. 
“DOWN GOES THE PRICE ON WAR SURPLUS LENSES— 
AERO EKTARS AND TESSARS—NEW AND USED—OUT 
THEY GO FOR 3 AND 4% OF GOV'T. COST! 


Mfd. by Bausch and Lomb and Kodak at cost to Gov't, of over 
$1,000 each—F/6, 24 In. Focal Length Lenses with 23” Lens 
Cones . now you can have them for making Big Bertha Tele- 
photo Lenses or Cameras, Richest Field Wide Angle, Low Power 
(12X to 48X) Telescopes, Opaque Projectors, Camera Obscuras, 
Copying Cameras or 48 power Table Top Telescopes. Save real money and get far 
better results. These K22 Aerial Camera units with lens and diaphragms can be 
easily removed from cone— Focal plane 10” outside of cone. Clear front lens dia. = 
4”, rear 354”. Wt. of Cone: 25 lbs Diaphragm F/6 to F/22 (adjustable from 1” to 
ova ” by flexible shaft). Picture size: 9” x 9”. Lens elements—4 (2 to brass cell). 
Carrying case wt.—26 Ibs. Shutter not included. Shipping wt.—51 Ibs 
Stock No. 85,059-CD 
Used—Was $39.50—NOW $25.00 f.0.b. Utah 
Stoek No, 85,060-CD 
New—Was $59.50—NOW $32.50 f.0.b. Utah 
Above sone in cells—out of Cone and Diaphragm 
Stock No. 70,190-CD... . 


“FISH” WITH “A GIANT MAGNET 


Bring Up Under-Water Treasures 


Real fun! Profitable, too! Simply trail this powerful 5 lb. Magnet out the © 

stern of your boat—retrieve outboard motors, fishing tackle, anchors, other 

metal valuables. Alnico V-Type Magnet has terrific lifting power—2000 

Gauss rating—lifts over 125 Ibs. on land—more under water. Many industrial 

uses, too; recover tools and parts from inaccessible spots, hold work in place, 

rid shop floors of metal fragments, — ete 

Stock No. 70,183-CD 5-tb. size. : $9.95 Pstpd. 
Stock No. 70,416-CD 34% Ib. size. $7.95 Pstpd. 


(Order by Stock No.—Check, M. O. or Open Account—Money-back Guarantee) 


FREE! Giant 144-Page CATALOG “CD” 


OVER 1,000 SCIENCE-MATH-OPTICAL ITEMS for industry . 
Many on-the-job helps . . . quality control aids! 144 pages - = 
hundreds of illustrations. “Many war surplus bargains! im- 
ported instruments! Lenses, Prisms, Magnifiers, els 
Satellite Scopes, Microscopes, Binoculars, etc. Optics for in- 
stry, research labs, experimenters, hobbyists, math learning 
ads Write for FREE Catalog CD. 


EDMUND SCIENTIFIC CO., Barrington, N. J. 
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A‘Conductive’ Lubricant 


“Conducto - Lube” is 
a top-grade lubri- 
cant that is highly 
conductive, as it 
contains pure silver. 
Designed for use 
in conducting hinge 
joint switches and 
high speed air blast 
breakers, In the past, 
lubricants for hinge 
joint switches have 
been non-conducting, 
even resistant. 


This conductivity 
will eliminate any 
hot spots in hinge 
joint switches caused 
by poor contact, 

thereby restoring or raising the rated capacity of switch. 
“Conducto-Lube” will also prevent knife blade switches 
from “balling up” and “freezing”, and clips from over- 
heating and losing their tension. 
Illustration shows conductivity by a low voltage test in 
6-oz, jar of lubricant, with current illuminating lamp. 
Write for folder illustrating laboratory test on conductiv- 


recommended for satellite viewing. Individual eye focus. Exit | 





.$22.50 Postpaid 

















ity, or order a trial jar. (6-oz. jar will lubricate approxi- 
mately 2,880 sq. inches of contact surface.) 


$11. 75 per 6-0z. jar, shipped prepaid. CHerry 4-2230 
($11.25 per 6-oz. jar if 6 or more jars ordered) 


COMPANY 


An affiliate of the COOL-AMP Co. 
Dept. DN, 8603 S.W. 17th Avenue, Portland 19, Oregon 
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Minnesota Mining & Mfg. Co., 
Microfilm Products Div. ‘ 
Reflective Products Div. 

Mo-Bar Hydraulics Co. 

Molex Products Co. ‘ 

Molon Motor & Coil Co. ............ 

Moore, George W., Inc. ........... 

Mt. Vernon Die Casting Corp. 

STENT OUR GW. scccnseasccocnseracrecessese 


PORE BT CD. cedcescctasicserecetiivnicresiesicees 

National Machine Products Co. .....ccccccccccccescsseeneeeseceeeeeceneees 
National Screw & Mfg. Co. ........cccccceceeeee 

New Hampshire Ball Bearings, Inc. 

Newton-New Haven Co. . 


LEARN HOW | I Ital, Ws We Cm nrnnnrnmnnnnnnrnnnnnrn ‘: Wer 
FASTEX® ocean age: ea a aiae 12” MOTORS & GEARMOTORS 


. ® ® Ohio Nut & Bolt Co. ......... = 1000 INCH POUNDS TORQUE 
- wes Ohio Rod Products Co., Inc. 


Oil-Rite Corp. — 
CUT ASSEMBLY COSTS! Oliver Tyrone Corp., Berry Hydraulics Div. ...........:c:ccceeseee ; Choose the exact speed-torque combination you need—up to 


These ingenious new plastic fastenings drive Orange Roller Bearing Co., Ine. ......cccesccseseeeeeseeeees aa 1000 inch-pounds (500 inch-pounds continuous). Globe's 1%2 
from one side—simplify blind fastening Ortman-Miller Machine Co. pm d.c. motors alone or with planetary gearing, governor or 
problems—resist vibration loosening and Pall Cor brake give you 1/30 hp. continuous duty. With Globe 1% 
corrosion. Available in a wide variety of Delaut _ motors you don’t need to shop for a speed reducer—just name 
thermo-plastic materials, in a wide choice of Perfecting Service Co your speed and our application engineer will recommend the 
colors, sizes and standard or special types. Sis laies : te. ons ratio (22 standard ratios) and armature winding (21 standard 
Send for FREE Polar Ware Co. oS windings). Motors are for use with 4 to 115 v.dc. Write for 
Testing Somples to-day! Porter, H. K., Co., Inc., Peerless Electric Div. ..... ails Bulletin BG. Globe Industries, Inc., 1784 Stanley Avenue, 
ss ane Pressure Components, Inc. , Dayton 4, Ohio. 


° Racine Hydraulic & Machinery, INC. ............cccccccssseeseeeeeeeeees 14, 
: » ee SD I COINS: Snsinictinssriencncssnsansnscsiionssusnsainonenssubantsnedasaoesosenreset 
“> 1 7* f 4 | V7 \ SI TINIE sitectin eccstentcscuscssceisseapbenkdenessbesiedinacgneeteveeseessevs Rehuomeal 
me Ww LHL La SUNN. TOUUUIURNO, COE © Socccnccctrennecosnssinainineccossoccnignincontes GLOBE 
4 an ce a 26 Rockwell-Standard Corp., Universal Joint Div. .............cc000000 famel-i-m INDUSTRIES, 
95 Algonquin Road, Des Plaines, | ° | Rockwood Sprinkler Co., Ball Valve Div. ..0...........00.c.cccseeeeee 
Canada: SHAKEPROOF-FASTEX NG III, INL, sei crnciicasanentdatensubiasenbeesicngneds | INC. 
Division of Canada Illinois Tools Ltd., Toronto, Ont Ross Operating Valve Co. ............. 

A DIVISION OF ILLINOIS TOOL WORKS | Ruthman Machinery Co. 
SKF Industries, Inc. 
Screw & Bolt Corp. of America 
Scully-Jomes & Co. wecescsccsescseeseneees 
Sierra Engineering Co. 
Snow-Nabstedt Gear Corp. 
SINE TEIN Anindiathinhlonssanstniidennonedtiol 
Southwest Products Co. 
SD SEEN - Neslaibnn dinkcndniiscnk dena hostastibindiitetinidaidenatipaeientetbhinsteiccsine 
Stacor Equipment Co. ... 
Staedtler, J. S., Inc. 
Stondard Pressed Steel Co., Industrial Fastener Div. ......... 


9 
I TINIE, tilsharuttaalenteidabild hschicdiontbentndepuastssithsdoseuncusebeodsasbinieigy NE 
Stocker & Yale, Inc. : W 


Telex, Inc., Aemco Div. 58 


‘<s* - 
: LE 
Ss Tm CN GOS isco nis censcctccincseecioncsnoceseoen 104 PH OTO- 5. aan 


Thomson Industries, Inc., Nylined Bearings, Div. .................. 85 


I IID I, - (sccvcsceciniasntctblsensQiisiatabbnenmescesens nee aeae.aie 
Tinnerman Products, Inc. ; $52 
Tranter Mfg., Inc. : j 
IE TN SOs cravncsesvescctnscnes fe a 
Tubular Rivet & Stud Co. CATALOG 

Uniform Tubes, 

U. S. Stonewore Co. 20........:cceeeeee 
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Victor Equipment Co. sim 
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Wagner Electric Corp. 

A 33 

Warner Electric Brake & Clutch Co. 

Waterman Hydraulics Corp. ............ Describes transis- 

Waters Mfg. Inc. ae torized and conven- Simplified application diagrams cover 

Watlow Electric Mfg. Co. tional photoelectric widely wailed requirements such as 

Weatherhead Co. ................ s controls — normal automatic control of conveyors; inspec- 

Weckesser Co. high speed ultra tion, sorting, die protection, counting, 

I ee Sd 105 sensitive and im- weighing, Fimit control, car washing 
White, S. S. Dental Mfg. Co., Industrial Div. pulse actuated con- control, piling to exact count, safety 

Illustrating Wichita Clutch Co., Inc. trols — photoelectric control, conveyor traffic and jam-up 
I We TE acneasssiipsnesdiitessais bosbnonsiiesiecioensaseitics 116 timing controls — control, timing control, spraying auto- 
Wiggins, E. B., Oil Tool Co., Inc complete line of mation, automatic ramp traffic control. 

pESIGn Willys Motors, Inc. . light sources — in- 


a ~*~ Winsmith, Inc. cluding many pro- AUTOTRON, INC 
Wollensak Optical Co. .. ive fez sd as 
DESIGN IDEAS wth ho. tective features. Box 722Y Donville, tl. 


eet” Pe oe Representatives in principal cities 
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INDEX OF' 
NEW PRODUCTS 
AND LITERATURE 


NEW PRODUCTS 


MECHANICAL 


Bearings, self-aligning 

Blowers, squirrel-cage 

Bolts, external wrenching 
Bushings, precision spacer 
Couplings, liquid oxygen 

Drills, miniature solid-carbide 
Drills, printed-circuit board 
Fasteners, clip-on 

Fasteners, miniature self-locking 
Fasteners, 1/4 turn 

Faster ers, pushbutton 
Gearmotors, fhp 

Gearmotors, fhp a-c 

Governors, auxiliary 

Handle assemblies, vinyl 

Motors, fhp 

Motors, pm d-c 

Pump and motors, hydraulic 
Pumps, 2500-psi gear 

Punches and dies, special-purpose 
Transducers, semiconductor pressure 


ELECTRICAL 


Connectors, microminiature 
Connectors, printed-circuit 

Diode closures, ceramic 

Diodes, tunnel 

Heat dissipators 

Indicators, miniature latch-in fault 
Insulators, 90-deg feedthrough 
Lamps, microminiature 

Lights, waterproof logic 

Magnetic sensing devices 

Module sockets 

Potentiometers, subminiature 
Record/play heads 

Rectifiers, silicon cartridge 

Relays, high-voltage 

Safety devices, electric switch 
Semiconductor mounts 
Terminals, screwdriver-slot 
Terminations, self-locking 
Transformers, microminiature 
Transistors, high-power 


Teflon’ 


MATERIALS 


Adhesives, waterproof foam 
Extrusions, vinyl 

Insulation, high-temperature 
Laminates, phenolic glass 


(Continued on next page) 
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WAR TERMINATION 


INVENTORIES 


WRITE OR WIRE FOR INFORMATION ON 


COMPLETE LINE OF 
COMPONENTS. ALL 
PASADENA 


PRICES NET 
CALIFORNIA 


SIMPLE DIFFERENTIAL 
WITH BALL-BEARING 
SUN GEARS 


The 1:1 reverse ratio 
spur geors are 48-tooth, 
32 pitch brass with 
3/16 available face. 
On one side, the shaft 
is 23.64” dia. 
11/16” and has a pin hole, then increases in 
dic. to .377” for the remaining 3/16” of length. 
On the other side, the shaft is .377 dia. ¥%,” Ig. 
2-13/16” dia. is required to clear the . 
Stock no. A6-115 15.00 


SURPLUS ELECTRONIC 
F.O.B 


Ch 


OUR SALES CO. 


2176-E East Colorado St. 
Posodenc 8, California 


MUrray 1-7393 


VARIABLE SPEED BALL DISC 


INTEGRATORS Ball nalie tae 


) 

No. 145 Forward & Reverse 2'/,”-0-2)/,. Input 
shaft spline geor 12 teeth 9/32” dia. %” long. 
Ovtput shaft 15/64” dia. x 15/32” long. Control 
shaft 11/32” x *" long. Cast aluminum con- 
struction. size 3” «x 

3” x 24,” ...$17.50 

No. 146 ferwend & ove 4-0-4. 

Input shaft 5/16” dia. x ¥,” 

long: Output shaft 15/64” dia. 

x 9/16” long. Control shoft 

11/64” dia. x 11/16” long. Cast 


aluminum gL oe Approx. 
size 4,” x 4,” oe $18.50 ea. 





SIMPLE DIFFERENTIAL WITH SPACED-OUT 
SUN GEARS 
1:1 reverse ratio spur geors 
are aluminum, 3/32” face, 32 
pitch, 32 tooth on one side, 
48 tooth on the other. The 
body is %,” thick, but the sun gears are spaced 
out so that they ore 1,” apart. ,” dia. shaft on 
each side is 23/32” long. OA length 34%”. Re- 
quires 1-23/32” dia. to clear the body 
Stock no. Aé-124 eoch $4.50 


TACHOMETER OR RATE GENERATORS 

5-36 E.A.D.; 2 volts per 100 rpm; mox. 
rpm 5000 

PM-1 Elinco; 2 volts per 100 rpm; max 
rpm 3000 

PM-2 Elinco; 2 volts per 100 rpm; thax 
rpm 3000 





$22.50 
$17.50 


$17.50 
B-35 Elinco; 2 volts 
per 100 rpm; max. 
= rpm 10,000 
B-68 Elinco; 1.2 V.A.C. 
per 100 rpm; mox. 


$22.50 


$17.50 





DIRECTIONAL GYRO 


Mfg. Sperry Part #656519 
115 VAC 400 N 3 phase 
$35.00 ec. 





TIME EVERYTHING— 
RIGHT FROM YOUR DASHBOARD! 


Here's an accurate time-control 
center that'll help you win your 
next rallye. It not only tells 
you the date ond time of day 
right to the second, it's a stop 
watch that gives you elapsed 
time in seconds, minutes, and 
hours! The 24-hour clock simplifies adding and 
subtracting elapsed time for your navigator. Manu 
factured by Elgin Watch Co. to exacting military 
specifications, it will remain accurate in spite of 
rood bumps and vibrations. Uses no electrical con- 
nections. Does the job of high-cost equipment 
Jeweled/Sweep Second Hand/Luminous Hands and 
Numerals/25-Hour Dial/Black Face and Plastic 
Case/3%4” Mounting 
Cost the Government $185.00 
Only $39.95 Postpaid 





SPERRY 
VERTICAL 
GYRO 


Port #653265, Motor 
115 volts, 3 phase, 400 
8 wotts, 20,000 
3-minute runup, synchro pickoffs, roll 
pitch 85°. Synchro excitation 26 volts, 
400 cycle, 150 m.a. Vertical accuracy 
ge zh Ibs. Approx. dim. 5%,” L., 
. 4%" Price ‘$35. b0 





SMALL DC 
MOTORS 


(opprox. size 
over 3%/,” 
x 1%,” dio.: 
5067043 Delco 12 VDC PM 1” x 
10,000 rpm. 
5067126 Delco PM, 27 VDC, 125 RPM, 
Governor Control! ed \¢ 
5049600 Delco PM 27.5 VDC 250 rpm 12.50 
#£5069625 120 rpm, mfr. Delco, 27 VDC gov 
ernor controlled $15.00 
5069230 Deico PM 27. 5 voc 145, rpm 15.00 
5068750 Delco 27.5 VDC 160 rpm w. broke 6.50 
5068571 Delco PM 27.5 VDC 10,000 rpm 
(1x1x2”)} 
5069790 Delco PM, 27 VDC, 100 RPM, 
Governor Controlled 
2£5069800 575 rpm, mfr. Delco, 27 VOC, PM 
reversible governor controlled, equipped with 77 
VDC clutch $17.50 
5072735 Delco 7 voc 200 rpm governor cor 
troll 15.00 
SBAI0A118 GE 24 VDC 110 rpm 10.00 
5BA10AJ37 GE 27 VDC 250 rpm reversible 10 00 
5BAI0AJ52 27 VDC 145 rom reversible 12 50 
5BAIOAISO. G.E.. 12 VDC. 140 rom 
5BA10FJ401B, G.E. 28 VDC, 215 rpm, 
10 oz. in., 7 amp. contains brake 
5BA10FJ421, "G.E. 26 VDC, 4 rom, reversible, 
6 oz. in., .65 amp 15.0F 





400 CYCLE PM GENERATOR 


. 


115/200 volts A.C. 1- 
or 3-phase, 200 wotts 
4,000 r.p.m. Approx. 
dimensions: 44/,” dia.; 
3” long; %” shaft, 
$75.00 


AN connector. 





GENERAL ELECTRIC AUTO PILOT DIRECTIONAL 
GYRO INDICATOR 
and CONTROL UNIT 


Aod. 8K63AC. 115 volts, 
400 cps, 3 phase, 40 
wotts. Has settable in- 
duction pick-off. $10.00 








| 
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MINNEAPOLIS-HONEYWELL RATE GYRO 
(Control Flight) 


Part no. JG7O005A, 115 
volts A.C., 400 cycle, 
single phase potentiom- 
eter take off resistance 
530 ohms. Speed 21,000 
r.p.m. Angular momen- 
tum 2% million, CM?/ 
sec. Weight 2 Ibs. Di- 
mensions 4-7/32 x 
3-29/32 x 3-31/64. 
Price $22.50 





SELSYNS- 
SYNCHROS 


1CT cont. Trans 90/55V 60 cy. 
1DG Diff. Gen. 90/90V 60 cy. 
1F Syn. Mtr. 115/90V 60 cy. 
4 Gen. 115V 60 cy. 

HDG 


arsed 


1SF Syn. Mtr. 115/90 400 cy. 
23TR4 torque receiver 

23TR6 torque receiver ‘ 
23CT6 control transformer 
23CX6 control transmitter 
7DG differential generator 
2J1F1 Gen. 115/57.5V 400 cy 


2s1FAl Gen. 115/57.5V 400 cy.. 

2J1G1 57.5/57.5V 400 cy 

251H1 Diff. Gen. 57.5V (oo ¢y.. oe 

235D1 Cont. Trans. 105/55V 60 cy 

2)5F1 Cont. Trans. 105/55V 60 cy 

2J5H1 Gen. 115/105V 60 cy 

2)15M1 Gen. 115/57.5V 400 cy 

5CT Cont. Trans. 90/55V 60 cy 

5D Diff. Mtr. 90 

5DG Diff. Gen. 90/90V 

5F Syn. Mtr. 115/90 VAC oS” cy 

5G Syn. Gen. 115/90VAC 60 cy 

5HCT Cont. Trans. 90/55V 60 cy 

5SDG Diff. Gen. 

6DG Diff. Gen. 90/90V 60 cy 

6G Syn. Gen. 115/90VAC 60 cy 

7G Syn. Gen. 115/90VAC 60 cy 

C56701 Type 11-4 Rep. 115V 60 cy.. 

C69405-2 Type 1-1 Transm. 

€69406 Syn. Transm. 115V 60 cy.. 

C69406-1 Type 11-2 Rep. 115V 60 cy..... 

C78248 Syn. Transm. 115V 60 cy. 

78410 Repeater 115V 60 cy 

FPE 49-7 Diehl servo fam ang 115 volts, 
60 cycle, 10 watts 


400 CYCLE, 3 PHASE GENERATOR 


BY MASTER ELECTRIC Ly AG, frame 364Y, 
7.5 kw, 3428 rpm, pf 
.95 Stor connected 
120/208 3 phase, 22 
amps. Delta connected 
120 volt single phose 
6 amps. Self excited. 
Complete with control 
box, voltage regulator, 
> AC voltmeter and fre- 
quency meter. Shoft 1” 
dia., 2” tong; overall 
dim. of unit: 2176x18"x 


Price $395.00 each 
SENSITIVE INTEGRATING GYROS 


This is the famous HIG Gyro 
which is being used in missile 
guidance systems, radar stabi- 
lization and fine control sys- 
tems. Government cost ap- 
proximately $1500. 

PRICE . $50.00 


400 CYCLE PM GENERATOR 


Mfigd. by T K M Electric Corp. 

Model ZfA-12 

120/208 volts, 400 cycle, 1 or 3 phese, 

pf 0.8, rpm 8,000. Approx. dim. 6” 

Interna! spline drive. Price $100.00 


SCHWEIN REMOTE 
CONTROL DUAL GYRO 


Type 45600 free and 
rate gyro. Contains 
two 28VDC constant 
speed gyros . . . ver- 
tical and hos izontal. 
Both gyros exceed 
30,000 RPM. Size: 8” 
x 4,” x 4%,”. Com- 
plete with metal cover. 
PRICE .......$15.00 
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DIRECTIONAL INDICATOR, TYPE C5C 


Mfgr. Summers Gyro- 
scope Company. 115 
volt A.C., 400 cycle, 3 
phase. Contains direct 
reading gyro with cag- 
ing mechanism, and 
power failure indicator 
Hermetically sealed 

5” dial, 0 to 


Circle 215 on Reader-Service Card for more information 





* TRADEMARK OF AMP INC. 


cs we om xe om os oo 


... AMP's tapered terminal, crimped to electronic 
componentleads with precision-engineered, high- 
speed, automatic application machines. 

CIRCUITIP Terminals give you quick, secure 
mounting of components at lowest installed costs 
anywhere. 


ADDITIONAL FEATURES: ¢ Mechanical retention 
of components prior to soldering »« crimp con- 
figuration to aid capillary action of solder » stand- 
ardization of hole size » bridging and offsetting 
of components for air circulation » heat sink in 
tip to help dissipate heat and protect costly com- 
ponents e uniform solder fillets ¢ automatic trim- 
ming and bending of component leads eabsence 
of radial wire protection ideal for increased board 
density. Send for complete information today. 


MATERIALS (continued) 


Lubricants, dry 

Markers, ‘‘do-it-yourself”’ 
Nameplates, pressure-sensitive 
Pipe, epoxy 

Tubing, aluminum (samples) 
Tubing, copper capillary 

Vinyl surfacing 


EQUIPMENT 


Drafting kits 

Drawing point sections, interchangeable 
Files, precision needle 
Gages, precision surface 
Lamps, subminiature 

Parts handling systems 
Pliers, groove-joint 
Radioactive samples 
Retrievers, magnetic 
Semiconductor kits 
Torquemeters 

Transceivers, citizens band 


Wire-lead formers, component ......... ore 


NEW LITERATURE 


MECHANICAL 


Ball bearings, miniature 
Parts, motor 

Products, air control 
Taps, standard & special 


ELECTRICAL 


Components, electronic 
Tubes, high-fidelity audio 


MATERIALS 


Bolts, beryllium 
Compounds, protective 
Films, polycarbonate 


EQUIPMENT 


Systems, infrared cell cooling 


DESIGN AIDS 


ANP INCORPORATED .... 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA Soren Ging "9 


AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France « Holland « Italy « Japan « Mexico * West Germany Wheels, diamond grinding 
Circle 216 on Reader-Service Card for more information 
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ADVERTISEMENTS 


(Please do not abbreviate) 


Name 

Title 

Company 

Division 

Address__ 

City ° ae . State 


Design News, September 15, 1961 
This Card Good Until 
November 20, 1961 
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standard stock 
sprockets and chain bored-to-size pinions 


From local stock. 1488 types and sizes. 

For any chain drive 1/4” to 2” pitch —- Roller, Block, Ladder. 
86 sprocket pinion sizes with 360 bore sizes. 
Complete with keyway and set screw. Ready to install. 
Off the shelf -at factory prices. See Catalog 57. 


IN STOCK at your nearby DISTRIBUTOR 


® Boston Gear Works, 1961 
Quincy 71, Mass 





FACTS You Should Know About 





amesbury 


“SD " - Sent’ 
BALL VALVES* 


*PATENTED 


e 
Due to}amesbury’s 


unique design, / 


the STEM ASSEMBLY 





is dependably 
leak-free 


Even if you take the stem out entirely, the 
Jamesbury “Double-Seal” Ball Valve won't 
leak. That’s due to the valve’s superior design, 
which isolates the stem from the fluid stream. 
In fact, it is never necessary to remove the 
valve from the line to replace the stem seals, 
when this is occasionally needed. 

The stem can be removed from the valve 
under pressure with the valve in full closed 
position with no leakage occurring. 

In other ways, as well, the Jamesbury 
“Double-Seal” Valve is outstanding. For exam- 


QUARTER TURN OPERATION 
HIGH FLOW CAPACITY/ 
ZERO LEAKAGE | 


ple, there’s the Jamesbury patented lip seal 
which maintains its tight closure despite tem- 
perature, pressure Or wear. Then, too, the 
Jamesbury Valve is of unit body construction 
which means no body joints. Also, when you 
choose remote operators, these are mounted 
integral with the valve — assembled and pre- 
tested at the factory along with the valve 
before shipment. 


Want more facts? Contact your nearest 
stocking distributor, or write us direct. 


Send for JAMESBURY Fluid Services Guide 


JAMESBURY CORP. 


74 New Street, Worcester, Mass. 
DISTRIBUTORS IN PRINCIPAL CITIES 


NO LUBRICATION REQUIRED 
MINIMUM MAINTENANCE 


LO6L ‘SL 4A0qQuiasdas 


WIDE RANGE OF SIZES: VARIETY OF MATERIALS: ANUAL OR POWER OPERATION 


Valves in 303 and 316 Stainies: 
Screwed end %” through 3”. . § teel, 
Bronze, Duct 5 


Flanged 1502 series V2” through 

12” — 300% 2" through 8”. seats and seals in Teflon, Tefion 
compounds, Nylon, Buna-N, Neo- 
prene, Hypaion and natural 
rubbers. 


SMOeN UBISOG 


As Versatile As Industry Itself! 


Larger sizes on request. 


Circle 218 on Reader-Service Card for more information 





